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*irt«Lkivi; atncnint ftri mhibjVjr Hjgla to ^ aiiiniAl fchereoi. 

5 2, A JSXEttiocl of pK'vc?irin6 Of treating feUJ loss cumprisirtj' a<ajriid5t*nnf »Ji 

cf krtive amount of *" bdiibtlor of Pgfl2 to animal in ne«d tbisreQf. 

J, A jTSth&d accoidijiXiJ lo cbictfi 3 t^i* Z ^vIxct^jIp inhibitor eiUJbod/ ^ 

o 

][j 4. A m€Khod accoKiin^ to ^ilalm 3 whercm the *rtibodj- a i^ionoclunAl yj 

aiatibody that bind?? to ahuman having the fttnino w:5iJ f«(iuArw& as shomi JnHgure 5- ^ 



3 

5^ A nwCiotI accorditV^ tft flauiA 4 wherein the ^uXli3>0<dy biiwlft ^ ef jtoifw. oE 

jTuniwji Fgll c«mprisiP^ Cte Emu^o flcicTs oft poaiCLwiB 364-37S (PRYFSGNCCiLVYSSC) in ^ 

Fi^uie? 5. ^ 

AniimL 

7 A matltofi for di^gnc**''^ or moiiitocjxig fetal loSiS in an Animal tcropTi^it^g 

dBlgcti^ig a Fijtl piOltwbci or a nutleic auJid In a biOk^glMl sample fjam the ^r^nnl 

20 8 ^ A m€«h€>£ M^iosding to dtmXK f> or 7 tCimprLKiiig detecfclttg (a] a ITOCtek ACliS 

moluKCjfe Uavinu a Gequcncf shovii^ in fifturc 2 or 3 oJt SBO-TD.TsJO.:! lit i>t a frajt-mcR* 
iKereot w (bj a jiiotein hovirsg an *mitio acisi ii4^«(nco ft! ^ViOTvn m Figure S <pr 
•lI^.Mf^-'i W ft b-a^isftcnt lhc3t<w)f. 

5,, A fuediod tfor il^t^ttng a fgXi FJ^l^a^ uecoriiJngr to claim ftomptislng 

25 th^ aaii^ple witit *iu sinlibody lhat bl^dii to P5I2 whicin Js capable of being 

d«t©rtKt ^ftcT it b<<;oiiHfis bt>utul 10 thfe FgL? la th*t sample 

£0. method fox dfitectiji^g a nwdfitc actd molccatf «t«ic<iding Fgl2 ii cwrding to 

Claim 8 CMiippi^iine eofltactrng the !?unple with a nucleDti«l« prisbE capahJfi of hybJldiziJ^ 
with th» 7^l«^leic acid moDecul^ 10 f Aim » hybridization pRO^uct, und« condltSc^ns whi^t. 
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t>cmvii the fwm^Hoii of a^c- iiybridk&aElo» produi l, and a^sfcj'iug ics,' the hybridization 

pi-witwi* wWch we capable of AinplLfylng the nudeic Mid ckolsscde in & polyineraM 
Acipliliftd f«squcnce«, djiH Assaying tor wnpii^ icd it^uences . ^ 

£ 

12, A niethoi «f inducing immune <:oiigul^tiC(rt comf rising admiriBtcTm^^ a Q 

nucJcw.* ttcSd itequfiWil encoding FgCi 0<i- an Fsl2pi»t«Jr» tt> ax^ vihnal inneed fbieiead, w 

LU 

15. A itiethud ACCfvfding to cUw. 12 compfisb^ BdiTuln3*(<jriTij (i) a ftitcleic scLd 

10 Wficiiie having ft ssqgcincc sh^wA Flguufc 2 or in- f.yQ.iD.l^.:l or ^ w 0) ft pxOb&in ^ 
hn «vg[ B eequMice shown in Tiffuw 5 <it SEQ.ir?.N0.:2 or 4 — 

I 

14. A compMitiW icf use i£i juftlittjiting praJt rej^cUon iti *n *ioaftVa3 coinpiifcing ^ 
(a) an antibody spedtic fgr «l I^yla piofeid or (bj en ixnJiwji.Mr oligonuclcftrid<i to Fg IZ- H 

lU 

15. A ccmposituwi use i» inhibitir>^ fetol vx ati aiujngj oompriBing {Jt} flQ 
i 5 an|ibo(iy f^ert#ic *m a i' gl^s pr wLkj^ t*r (b) an iii^t kie4\* c oligiot^acteotidfi to Fgl2 . 

16. A me*<M3 for pr*«?(?.Titin^ gcaff fejet^LiOT Ln tux A^iimnl comprising 
AjjiiiiilrtDerfnfi i tH«Mi^«ut(cally effective awujun< of n ™itijMMS«J&n 35 rlnmied in claim U. 

17. A mctfiod foi ytl^v'«n^i^lg CT tr^ratiuE ioas Jix an aiiLinal ^.vtrprising 
2)0 a4axiniftli;*-Lv,g a th£frapeuticaU>' <;fXeaive iimfviuif t>t a ccdiipwUion a* eSaittusd In daim 15- 

IB. A Viic<:ine (or pisx'cntuig ffrif t nEgcciiOfL compHflin^ an rffcctive flmw of 

FgL2 pjcOWin or pfipddc lO adfwixtuic n'iOi s fruitablfc dililft^l or fwcioi'- 

19 , A V i*i tor p« Y«nting fetal loss ccanp* an f erti ve fl]ti wjnt or an i^l2 

pxo6frin <KPpepCitna iil admlxtuw ^viih d S'^jtablp tUl<iOiH or CWTi*ir. 

25 20. An itoLated. XiwUlc acid mvBecaUi cortiprl&iufi" (*> the acqiiwice sho^vn 

ftgof * 8, wJ^Bw TcAn ?awi> be U; (b) nudftic arid scquuwwz^if which h^i^e suhstanttel eeqaciicc 
Jd<in)kity wUh fc) a fcAgmer^t of (a> or <b]. 
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An iacdalfifL xiuclclc acid molecuTc comprisiiv, iiu^ ^squence ^bown hi 
Idffrtlity wiHk {J4;; {kTid {<) c frngui^iLt <)f (a) or (b). 
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Ti^iez MeCkodB ai Modular ing Immune Ccvik^Jfttion 

FIELPOFmiNvg^TION 

The present tiwenttcm relatfts fco xneWiijdi; myctulatirts immune 
cuut^lufriun xvita^ novul cUitibodies EUid cacnpounds that mod uLate i m indne coaguliition. 

Activation <}f tihe ^naj^ulatiofi i^aLli Wftys is «aL iinporetuit part of inrunuiie Ai^d 
iftflAniimtciry reactions and ciii&ociatEd with bacferiaf sad vimL ihteclkirt:^ i.^di>ti>xin 
slifKik, viral hepalilL'?), glotne.ruloiiupi^rikis (GN), tiSnctT, a nuinfaei of gaslroifitestinAl ^ 
diseasEK, allograffe and xeno graJt rejection and .qjirwHarJCous KtrL&b-friggered fetal 1<}S&. ffl 

■JQ Immunt: coai^ulation is mediated by a numfaEr ai coagulant^ v/hcsl tn\^^\i6, ^ictivafc 
fipecUic tigandF- resukliig In c]i>A^'age >am1 ClCt(va4iOA i>f coainiLatlDn pathway <r thai li^^d ko 
fibiin depu£j]tii>n. That molefcubr event<i leading In «!>L|ihe3SjCU^ Of immune cuaguiants Involve 
natural anti'oodi^ binding hoth tt» tindgcns on endolh^lial cells fi,\\\X Ft itccpfoiK on 
macrophu^cb and endo-theSlaJ cells. An additivnul mH:chaniam immune £Q 

15 ooinplex-irkeiiiaiieL^ imiuciw of macrophage: prw:o;ignLanLs. Tliefve ei^eni^ lead to thrtimbiti 
production which initiatcii platelet activalio-n and MhirtkatL'ly fibrin dcpD£ition. 

In 50% of hupcititis patienfEj moderate to severe cojisuinj^Live co^gulof^i^thy, 
or di!;!>enitnated irktravascuiar coagulopathy i<t foijnL^ vi'^vodbitcd with iuhninant hepatitis-. 
T1\n>cnbl forcuiition lu ubs^cfvud fiiound i^eciotic nreac (SU^clair e-t aL^ t990 ^^nii W. M.j 

20 1^93). Aft a coii^equ^nne of Impatrtis, U'Vt'.ls of factors It, V; ViL und X are decrea«ied in the 
liver reflecting both consumptive coagulopathy ajid a decr^aso in hopatk- syntbctif 
functjotk. Also, Die lev^els of JhrOinbin'tintithrambin compleKea are high and platelet counts 
are Iotv (Lee, W. M.^ 19^3). TLieB^ indio^t^ tjial fchO-hOe^t Immune &y£lG[n, includinj^ 

t}w ccwLKulaticn pafhway, is disnipted a^i a retuife of IIBV intectlwi. The limiteit lioii ran^ft 

25 of HBV and lhe dlfRctilty to pwpii^ate tht virus in fiesue cufture hav^ hampeied the 
understanding of HBV and hepafitlfi B. 

Montmuclcar phagocytey aTid macrophages af^j impMc^^ted Ltl tVi* 
pAt^iDgenedts ot )\«patlLB spadf ii: inddctio^x of procoa^knt activitjr becauee o( theii lo^e in 
t'.Ovi^viUklCi<\} they bynthei&izt.' numxi or the essential coagLi]ati;on factors vu^rh at; tibu^uc £ivzt<jT 

3l> and their surfaces 9^1 ve as ^\t^$ of fibrin dupo^^itlun. factorfi participating in the 
coa^^ulutwn au;cudc arc rcfLcabcd as inactive zymogens and upoo> actiVAKon, by preLudm^; 
activated faclora, they ai^ converted to their active fonm. 'Ihc faclD(r£ are predominantly 
^^riTie i7Toti*a8e» (Daivii: lit al-, 19^1). Facfcor& Vila, Xlla. XIa, Xa, IXa, thFOCnl?irt, 
kallikr^in^ and plasminogen arc categorized under family 1 s'.^rtnc prutcTtseiE; (Davie aU 

35 1931; [iarrett and Rawtings, 1995;Rawrmgs aatd Barrett, Nduwimana etal.. 1995). In 
ord^r to iixUiAtii th^ coagulation cascade the prL'»coagubmC;& need t£> be expre9!>^> Ru^gR- 
I'ybLliLf \99b i&oEated A cDNA encodini^ n prulein that 19 lionaolot^ous to a murine 
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fibrlnogen-Ufce protein {Knyatna et 1987). However, they dSd not delecimi^e the 
fuuictim of (^lic prolcin or n.'iiiizu it» lu^- iii iiKululatlii^ iiiumetit con^^latioai. 

In vLev/ oC the many difieaKes a&SGciated with the actiiraiirfti of ihct 
coo^iiLafion pcLthwiiyt^r thcr-c lh n n«cd to klccitlfy uzid chnrciiitunisc pro^uti^ulante and to 
d<jvo]op n^^tUOdliS for raooL^ilatitig fUiuuv^^ ^oagulalLwi UiAi *re usftful in the prcvvrttiun, 
treatment and diagnoFiR of disea<iP.fi aRso^bsd therevi'ifh Including hBr.be.rje I And viral 
iiLf(:ctijunSi^^iiimLrulotl(:phrj(i;^ (CN)> cnncLx iinucEliber of |$iit&tri^nH(e.$(uuB dieeoiies^ aibgrat't 



O 

ai\d 3<e»oB'ra^t ivejertjon and Rponrafte<HJ3 rvr Atre.i.'^trjggeied iecal 

SUMMARY OF THE IN VENTIQ^j ^ 

10 The pres^tat Irt vector has kUiUifieJ a rid ChArACfmycd an immune 

[>rocoagLiJAnty and tlie mokecuLai and i^Alliilar events leading to its production. SpecifkaLLy^ 
the mouse and humEoi direct pxothrombinaiii: ycneii (rcfcrriid fo htrein as "*mF^t2" and 
''hFf^ll'* iftiSprx'tu'Cly) hy v<> lu'Cn dwtud tind scq«tnn:i?d. Tlw nwcliiic ncld »c(|ucnct: of the ^ 
human and mouse l'gl2 is shown in aBCJ.ID.NUi?.:! and 3, ncspfictiveJy. 'Uie genes el^cc^de a <^ 

IS trnnsmtiitbrwni: Birrin-c prytuuac whicJi has fwnctioalAl lifotbrortlbcniiBC activity. The ^ 
protei/iji encc^ded hy the genes ha^'e been ABquenced in hath human's and iric^. Tlie proteift CO 
hum ii mi>lu(;uhiT weight of approximately TOkO. The ^J/;^^2 gep^*^ hits been mapped bo £q 
rhivinu)<iome 7 and tH^e r/jF^f2 gene Lc^ i^hiotunf^me 5. lltie inventor has cL[>ned and sequenced 
the gtcicxmic DMA Encoding the humsm proChiombirtaAi?. Tin: Oi>*Ani2i»tlLm of the jiycTLomi't 

20 DNA c[K0din^^^hFh'12 is ihowrt sdieinatlcally in Figure t. Tl^e nuclejc acid suqu^noe of the 
prnmoLfli- regioUr "Ps^on Ij axon 2 and the 3' Utl< arc bhown in Pigurefi S, 2, 3 and 4. 
respectiveJy, The amino iKid utquinm of t}ic humaiX Wld inousr> F^l? pi-iHoin is shown in 
FLguiV F til SEiQ.I0.N<:)S.:2 and nespentively. 

The detenninaelon by the invt;nti>r that r|;l2 is ii dirts:! prothrumbinust 

25 Mown the devElopmL'tit i>f ditijjnobtif methodts and therapies fot roadiHODS LavolvJiXg 
tinintjjie cviagulftttOfi. 

AcoordLngly, £he pre!;ent inventioa pxuviik^ a nufthod uf inhibiting immune 
coagulation ccmprcBing inhibiting ihu nCtivUy or exprewioo 0{ FfiJ2. Thii DietlUKl CWI be 
»^ 4i< ziETJiff tn l-M'^e. A cxvnditton whirh teqoij^^i b Teduction in inunune coagulation such as 

30 b^scterial and viraS infect ion&, gfcomcruioiK-j^hriti* CGN}, «ncet, ft nutnl^er or 
gARtronUe^UilftS <lifw>aRe.R, allograft aiid xenograft rejection and fetal Ioes. 

In one aspcsltr the activity of Fgl2 may be ijiliihfUd using antibody that 
binds to Fgi2. The present inv4.»nfor hab dcvulopfd a p».nd of moTniflonal and polydufnal 
antibLvdie^t whtrh n^nlrali^jfi Pgl2 and prevent the fibrin depocitlon associated with 
endofoKin shock, viral hcpatilL;, atlograft rt»ld snijitograJt rejectinn. TVie antihmiLes weiie 
shown to prevent cellular infllfratLDnr fibrin depobitiun And tissue dumn^^c, iind lead to 
eiihaiiced survival. In particular, aiitil^odie^ agaia&f Che diiect pyoEhrombinaEe (Fgl2) were 
found to be rjttnrinelv u^cfid in |>rrvcntinc diseasi?-^ known In have »«(i^r:iated ma.'iftiv^ fibrin 
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li^.positicin and ciKi^uJativG rt^crubib^ including allognft iiiid xi^nografl tti\^ xhfi ^jt well i^i^ 
feinJ Iqb5 uiduced by alr^s m cylok jriey- 

In ore embodiment, tKe ptwpent frtV^rtCicii prwideH a ineili nd of ptwciiliii^ 
m- leducing graft ivjuctioii ci>iiiprisiinj; ^itJmiiiLstering an effei^tlvu tunuunt of an aiUitiody Hi 
5 r^2 ta an animal in n^pd tLieteof. 

In iiin»^}Lur cmbodimGnf, th^ present uwcnUon provides a cno(1ic^iJ Of 
prcvGntmg or redudng Ceftal 1o!k^ i:r>rnpri!diil^ aiLc»iiiish!Ting an^fJentiv^ uiriuunt of antibody 
ict Fgl2 (0 im vnimaL in need thcroof. 

Antiliiidieft cai^ bo. pTvpsircd icsin^ tuEirE H3I2 proteins or imTminogenic 
10 poi'tkniS thorci>f^ Prufizrably, ssich portions "bind witli flrl affinity of at i^^asl aboisl 1[>'' 
to Jsn amibOiiy f flirted against Fg32. In particular, th<j jite^Cnt invenEor has sJiown 
that a peptide comprisiiig amino acid reAid«« 3&3 to is UHeful in riHSiing iuitibcdict. 
A<.\'<iTidicis3y^ tiic: prcBcrif uivcntivn cDiitemptateji aiilibotJk-s which (a) nnmnnciwct with 
ptp tides compLiHing llie amino acids ^(jproxiinaecly pcxiicionfi -iOO ti> 4lXl an I'iguie 5: and 
l!i (b) neutraliat- ttic prothrombinase activity nf 3iP^12- The invention aIsc* rcLUui^ t-u 
hybi'idoma ct-ill Utie;) th^'tl pmijiKV ^hc sTLonocLcmiif ELntibodies, and iii}iibLEor& and activators 
thi^rcoi. 

Tn j»(>oHw-f 4j5i>0Ct, the exprvbEdon of FglZ may i>e inhi:bltt:d ubin^ antiBenac 
nii>Lccolcb^ that axe complimentary' lo a niicJeic ^f^ld t^ucfuen^re from tl^e Fg]2 gOii6. Tei 
parliiHdafr nucleic ACidt set[iii:nc<:b ior I'glZ as shown in Rgvms 2 or 3 may be inverted 
rdntive to thesf noisnal p]^.=tent^tioil ^O^ trurtSCription to produce anlinediAe tluCSeic Acii^ 

Adititrorhnl i]nlnil)ltCiiS \>i rgl2 may be identified by te9tin|; bubblies that 
ithhibit the prothrombinase activity oi Pg!2. In particular, the inv^ti^n onnteniplBlei^ a 

25 metliod for ^s^Ayin^ for a 8ulti$tim^' that affects the proLhrombiriAijL^ activity i>f Fgl? 
comprising (a} reacting Fgl2, a .tubsCf ale which e^p^ibk ol being <r)e&ved by r$12 to 
ptViditcC u product, and a tes^t bubatance, under ccuxdiiioixs ivtiich permit cleavage of the 
substrate to prodvC^ tbc p^vidwCk; (b) ika$aymg for prDducl;^ ard (c) cprapariitjj ti> the product 
obtained In the absence of the Eubetaitoe %o determiro the effect o£ the aub<?ta>xce 00 i^v 

30 prothpombjAAsx5 iJcHv'tty i>f iJic Tj^ll probein. 

The nucleic actd molecul^R eocodi^g F^]2, proteins, and nxonoc^lnnal 
antibodie.s of tbe F^^K-Jtent ixiVCiitLun huve dia^ustic and moiiitoni^g application?. In 
particLiliir they may be used in conventional a^fK^ys, l<k cnotiftpr Cr dia^o&e conditions 5isch as 
bctctcrJal md viral infections CT^iiott^Mtt dh^ick^ viral hepatitis]^ allr^graft TX.*jeCtionr 

35 giometulcwiepbcitis, C^^KOr, a nuCftber of [jabtrointeitiikd disea?3&.R ar^cfi ^et^l lo&s. 

bi one embodiment the present invention pr^rs^idi.'z; a method for dLagnoding 
or monatoring a cnndition involving increaeted ixnxn\irt<e cm|^lation in an aninial com prising; 
deteclin^ a Fgl2 p^rotein or a Pgl2 i^Ls^Lcic iurid in a bjo]0|;rcal .sajn^il^ ftom the- Aiiimid. 
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Ihe inveiitivTi aUo ^CurktiiiLpLAte.^ composiiticxEib cucnprii^iii^^ jani n>e4^<Kf9^ot 
using (a) the mOrttidomL ui^til>Lidie» produced hy the. hybj'Jdi>ina a^II Imes o£ the invmtion; 
(b) ijihlbitori and activators of the munuClona] antibodies; (c) antiijudies to «i r')^2.) {d) ^ 
aiuiflfinse nucleic acid molucuk'* to/f32; and {e) Gubttamcxfi idtintLficiL iwins ttie mefhods of ^ 
5 it\Jii invcjitiiwx (C^. inbrbilors ai^d actLvatois t?f the <:?tT>re9€*ion a nuc]flk acid molecule of 
the iin'emion; and. inhibitory and actfvaiors of the activity uf ii F^li prck'in oi Ihti 
cnventiun). 

*l'he coniposiliuns of thf invention may be ustd in the prcvtntion flQ 
ir^atcncnt i>f cimditions reiiUKing a naductiDn in piuaiiajjukiU PClivHy- TKe reform, ihe 
10 invention conl^m plates a crvmpo&ititm fc?r t^iealinf^ a coaditiou n&quiring a reduction in ^ 
pMi'oagulam activity comprising ailaHijiLtteeiiis a fhoropeuticaLly effective wnoune of oiiu ^ 
or moie inhibitors of Fg]2. Ttie inhibitor mAy iJO ftn amihoiiy spedfic ior a Fgl2; an ^ 
LUilihV.fi.'je nucleic acid myltMulc of the invention; sul»tance-i idenfified in accordance with (f^ 
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die methods; of the uivL'Citi^^n or a inoiioclcnal ontihudy iiroduf^i-d by a hyWidoma i^U liiie oi 
15 tSic prewi\l iiwe.iUion. Ccindit3C(n& which rwlvirfi je.duclion in piiocoagulant activity include 
bai^terial and viral infe<:tiOrtS (e.g. fflidotoxin &hocK, virul hepatiti!^}, «]Uigrii<t And 
xenugrttft rejection, (j^lftinemlonephritia^ cmkCCr, St nuanJjer of |5;a5tiointefitiiiaJ di&aai^cfi nnd 

The piv$eiXl iiw«iUion ako cuntcmpliUfc* a viixine i/iv piieventUig graft 
20 n:ie<:tii)u com |>rt sing an anitjunt of a V^^ll protein which is eftective feo provide protection 
against graft rejection. 

Tlic p«5«5iu invention also cuntotnpl^Jus a vaccine for preventing fetal hy&i 
wmpi'iirins an amount of a T%i2 protero which lb eftective to provide protection againsl 
fctul lotti;. 

25 Other ub|ts;ti;, feahit^ And advantages of the pre^JCKf iiiventiOA vVlll liecome 

apparcnt from tlii^ folloivii^^ detailed de^ptioi). It tkxould tinder^iioodr iu^wever, that 
the del Ailed description and tKc specific eicamples ivhile tndicatinu preferred 
embodiments of Che invention, ^fe grven by way of illuatrutLwi onJy, &ii"toet vaflou.q ^•haiiges 
and modifit-utiOJiS within the apirife ^\ yCOpC of the invention will become apparent tt> 
3U tViosu skilled rn ihe. art from thin dctAilc^t de.wription. 

Tlve invention will be bUlei underBtoad with reference ti> tlwi drawijigs in 

which: 

Figure 1 ih n iehertiAtic rfeprascntation of tVie hf bE2 gertC; 
35 Figuje 2 shows the nwleuHde sequenoe& of exon 1 of the mouss^e and hxiOftt^i^ 

Pgi3 gfencss; 

Pipurc 3 ^]\owE the nucteoltde B«^ii«ncx:%; of exon 2 cvf the mouse and human 
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Fii;urc S BhowE- the. Acc\[nv need iicquences of the ino«se and human Hgl2 
pzotems with elie serLrtft ]>i*(>teajsi^ bites boxed; 

n^urc: 6 i'b the anaitlw adcJ jscquitnw o£ ttie nif>Lis<: ftnd human FgE2 pmtfliftftr 
5 with Ei^e 5 glycoffj'lajioil mitCh iindfiilined; 

R)pixB 7 BhoivR llie ^lUcttd isccancfaiy f>teuruinj of tPte hP^ protein j 
Figure 8 jfhowfi the iiucifiotide sei[UL'i^ci' i>f f he niouF.e i»d human %12 g;ene 

PijLTiiTc 9 shows Lhti nciCltik' *w:id s&^rquLTKe d1' the traiiscKptL^ binding aitei) iii 
ID fhjc putative* promoter regrcMi uf J^I^'Ji: 

i^igure 10 A iij « saiiiple of elEictiDphmeiis of PACdoaUiti on a CHRP gc]; 
Figure lOB iti a £ample nf ftWtiiCiphycviiis of VAC ctonea oit iv^lar ge[; 
FigunB 11 ift A r^iitrictlcm map oi three E^AC clOito; 

Figorc 12 iy el graph jUiowing i\xf >rrvvcn£ian ot C^jiA graft cvjcctLtm by CrA 
I fi aLuni: or b combinalLan witli 3ntibodiL»£; ta immune coaguJanls. 

riyurt L3 LB a ma]) of I he, pGLZ-Baaic -%I-2 Fromotfij* RegiDn ConseructB. 
Ff^uiv. 14 SiHtiws r^]-2 tnductioLi in xeirxwruin vcrsiu; autcrfogoug j^ftrturt. 
Hgure 15 Allows ilosi? WSpoiiBEi curvi:fi fcxr %l-2 iiidiicUnax ^fi xuntxserum versus 

autologous 

Figure 16 shoe's FBS inducfion oi tucilfiraetie activity fur the 5' cl^l<%<if>n 
»-f iess *"Hl pL3'274. 

FJgurv 17 &ho^vB the i^t-2 promoter DNA s^'^ul'tux'. 

FigLi]« 18- cft ft ^T'Apll Bhowing thi^ prfr&rentlon cvF FetAl lotfb by monoclonal 

antibody 

25 l^igune- 1'> a gel shi>winj; the time couwe of expwsstoal oi murine %i2. 

Figurt! 2U IK ia Wesleni hlot slio^ifig expriZBsed ig[2. 
Fjj{ur« Z) its ii Cuomofisie blue <itBiiied gftl shinvin^ (ZKprebsed ig]2. 
Figure 22 an autof adtOgraph nhowin^ 1251 labelled fgl2. 
DITTACLED DESCRTPTTQ>3 Ot^ THE imrENTTQW 
3t> The foJJoiving stantf^nl iibbrcviationt for the ainiivo add ccEiidues ai* ueed 

lliTOTJjjhokit the RpftclficcitiOrt: A, Ala - atanire; C, Cya - i^ysk-int:; L>, Atp- efvpa«ic acid; E 
CSlij - glularriK- ijucid; f'he - phenyla Ian irKS; C, G]y ' glycine; Htft - liistidinc:? I lie - 
i:^i>k'uciru.^ K, Ly^ - lyRin«; J„ T jni ■ leucine; M, Met - roethioncfte; R A»i * aepaiagijie; P, Pix> 
- proline; Q, Gin - Klutiimiiu-v Arg - arginin^; Rfti* ' nvrmn; Ihr - llifftijfiinu; V, Val - 
35 valine; TrpN tryptophan; Y, ly r - lyeocjint? urtd p.Y., IMyc - phosphotyiubkie. 

As hwcirthftfore m«:ntic;t[tcd, the inventor h^i^ tJontd and sequeticed the 
human aiui jtiousk gitmi^B encoding the protela Fg52. The cnventorhaB char4L'tc'ris?^d the Fg[2 
pcuU'ijls and hina shoivo that it is a d\r«i pr(xthronk|Pcn^;i£G. TIw- d^terminatian by the la ^ 
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difEcE prortirombinasp aLLows the dcvelopnituii M Uieratitulic arid dia^noBtic methods ixnd ^ 
Ci>iii ^>n^^LtLralli f oi cnndLEi wiS m vol v\ i^g in Wime ^oaj^ulaticm. ^^ 
1. THF^I AP^^rnr appijcations 

{A| >^ giliAdg nf Inhibiting Immtinp. Ctf rtfeUlatitlR 
5 bi unt! ns|iiicl^ tlifi jireRent invcnfi-un indudt^j; nictboits of irtbib>tj)Vft mimuii^ 

cuaK"]*^i^^^ ii^tiibltinjir the uttiv ity i>f t>i£ptesjiion of ¥^12. Methods that inhibit immiutc ^ 

cnagulalLDn niEiy utrhii iri ti«Bth^g condihonii which icqiiirL' rcdiiCtiufn iii prV;:Ciagi/lanl 

activity iuilnutiiift i)flcteriaJ find virinl infeclion.i («.g. eiidotoKiii shock, viia) hspafcltiii), 

Allogfaft And xenografe icjcctiiUil, }$lonn«ruionephri£ifi, catiner, a numbLr of j^ia&trointustiirAl CO 

10 disfta^vfis and kcaL tohn, 

Acf'Ci'dmgly. the picsiTit iilfrOiUioa pmvirfe.s ^ method rvf piweiUlLig or 
tR'?>liiig a conditEon rei[uirisiH i\ roihiCtioit in tmraime coagulation canipriairkg adniinistems 
ancffKtivu iimi^uiU *>( tin inJiibitor of i'gl2 t^j an ^^aimal la rtL>ed tht^rtjor. 

Administciituxn i>f Un ^fiffertive asnount" of £he compcmnds of the prizserit 

15 invention is dLfiiiod a8 an amount ef fectiv*:, at iLoSui*?."* 'Ajw-I f i>r pt'iiods: of thtK- tK\X?flS,'ii'y tn 
achieve ilxfi liwared jesu[t. The cffniLtivu 4ciitoLint oi a compound oJ* tlw iiweiitLnn (such at an 
ir>iiil)jtoi- ijf (*plZ} may vary A^vrnrdillg Co factoM auth the cliBc<iBe ntxntc, i^-jx^ ^iid 
wctjjhf of the iuiiirtitl Dosage regcnia may be adjusted prcivid^ the optii"(ii« Ihfti apeut Lc 
A.^pOrt3e. Tkif fixaiupJe, eKveral dLvid<Kt do€>fis may be adiriijiistcrcd daily ar the doBe niiiy 

2JD be propocttonaUy reduLH^i as indicated by the cxi^rencics of ilv: tlKrwpuwtiV ^ifwiki"". Tlie 
term ^•^n^Tn:0" OS u*sd herein includes me.inbea^a of the animal i^ingdom. incJudin>; 
humans. I'referably^ Wk ajliillAL fio be twated is a htuiuin. 

ItihibitotF of I'^l inchide Subslances tUat inhibit ihe tranncripfiun and 
tfdiifflatmn of Uie f >;uiw as wt^ll as substances th*it inhibit the p^l^t*ltXirtlbu^ASl^ acLlvlty 

25 of the Fgl2 prutuin. 

Eixampks of Subskartoes that con inhibit the prothromiblnaBi.- iictivity r>f ihe 
I'glZ prutctn iirc polycloua] and niancclani»l arttilndiei lliat bind and neutralize Fgl2. 

Acoordini^yr the present invention pruvidoii a mt'thu^i of prOvOrttin;^ or 
yj treating a conthtion nsqLiirlng a ned^tliin in imtawfii?; coagolalioii oomp rising administerinR 
ari effective amount of iin anttibody lo Fgl2 Co an anuniil in need th<jreof. An effective 
iim^Jimt of an iultibody means an amount i>f Ui« antibody that k effeciive to neutralize ur 
inhibit the prothrorabuuse activity ot Che l-jflZ prutein. 

Tlie Inventor h^d ptepai^d zncnortonaL antibodicb thot n^utriUliS'e tli^ 
35 activity of Fgl2. In parliculac, the inverttoi- has gliown that awtitjodiea fo i'gl2 can inhibit 
gtaft rejectioTi in toth aUogratt and xenograft models. Tliif reform, the present invention 
providk'5 a mftlhi>a C^f prcv«nling ax Tx^dLlcing graft rvj^sChon compiislrtg admiiiuilerljig aft 
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<>ifectiv<i aiuouot of An nnribudy to I'gl2 to an anima[ in need Lliet^of. Tn wiw: embodimfint, 
Che jininvLf is zi human mid the antibody ba\d^ Jiurtian Fg]2. 

Hie invtrnti^r iiut; dliw shewn that antibodiefi to FgL2 can picvcnt ur rcxluce 
fetcil ks* resulting iiom HtreRfi or cylnkines. Thewifftrc, ttiv present cnvEntion aIro piv>i'iii« » 
B mpihod i>f pTxhventiii^ ur rcduiun^ fetal hum compri^g adminiftlering ef fcrfivt: nmount of 
itn cxntibody ta i^532 to an anima] Jii tt\ereof. 

Thi; prciLTit invention also provides an antibody 5lXAt binds an epitope cf 
hrgl2 Qoniprisiiig tlie ainJao acids C»l pwikiot^y 300 to 4U0 in Jigui>e 5. In ilt pI«^f erred 
t'lnbiidtinent, the present invention provirfes an antibody ihal biiuU an epitope o( fc^Pgl2 

1(1 comprising die amino acid a a i poftitrons 364-378 <DRYP5CNCCLYY!£5&C;) in Fi^ui^ B. 

Antibcdies that bind Fgl2 can be pt«parvbd usin^ teehruque^ knowii in tl^e arl 
fnirh tliwu dwcfcbed by Ko*ik-r ;xnd Milstein, Nature Z56, 495 (197f3) Asid in U.S* latent 
JVoi>. Rt 32.011. 4,£)Q2,fil4, 4.543.^39, aiid MI1.^3 whieh Eire incorporaled Urreitl by 
rk>fWiK'i?- (SuiL'ikij* Mynodwuil Anfibodieii. llybridoniaR: A Nfiw Diincnaion in biological 

15 AnaJyses, Pienum PfesR, KenHrtlj.^ McKcdrti, and Bechtol (fids.). 4nd Antibodiea; A 
Buiburatory MonuaU Hariuw and Larie {ed&.)< ^'^^d %'''''\t$ H«)rbor Likboratory Pr&fi?., [^SB, 
wKkcli are a ho inrocpocaj^d bcwif^ by ivfeieru.v). 

Within the. context of Uie pe«!renL tnvf^.riti^^r^r antibiKlies are underR-tood lo 
incladp. monoi^lo-n^il ^UntibtniJ^jff ptjSy clonal antibodie£, antibody fragmmt^ (<^>1^^f 

20 FCab')^) and recombinantly produced binding jwMWP- AritLbyiiieB arc understood to b« 
i>flarlivA s^gAiUNk tJw pfotciil encoded by the nucleic arid moLficuJe of thf. uwcMiim if they 
bind tu {''^2 with an affinity of g^eAhPir tKan m Aqua] to 10"^ Mv As will be appneciated by 
oni*. cif ordinary ikiU in the art iintibodies may be deveiojvBd which nr>t only bind to the 
protein, but Tvhicti bind to a regulator of Ibfi prutdn^ and which aliio bloclt th« biological 

25 activity of the protetn. 

Polydnnal antitiodiOS may be ivadily ^'e^£T^ted by r>ne of orvjinai-y skill in 
the art from a variety of waTm-blooded animal? h"J«Ii A« llOrsciS, cows, various fowl, rabbit?, 
mice, or ral9- Priefly, a F%]Z f^soUiin of the invention or partiona ttieisof, iet\^y be used to 
immunize sn anixiial. A preferred jiorlioi^ oil ibe }>rotelri iiidude^P amino acid renidue.^ 3(90 lo 

30 40tt^ mort- pr^rferttbly 36i-37^5, ahown En Figure 5. An animal may be trniniiTn/wl ttiiuu|;h 
intraperitoneal, intramuscular^ intraoTiilar, or ^libL^cittuioous; iiijecticxni;, in canjuncdori with &i\ 
adjuvAOl SiM:h as FrCupjd'it c'Ciitiplete or incomplete adjuvant. P<olJowi]ng^ several l>Ou«h:r 
icnmuaizations, samples of serum aji^ collected aod te^to^l for reHctlvity to the protein. 
Particularly prefepn-d polyc^lonak &utiiwr»1 will ^ivc % siKnal on one of these afiaays Hint is 

5.S at kast ^imes jjrreiiter th^m back^^round^ Once the titer oF the an»»lal hus rf^ached a 
plntijau in t<i:rnis oi its reactivity to the protein., larger quantitseb of anfisera may be 
readiJy obtained eillter by «\'eek1y hl^edings^ or by exsar^inatlng (he EinimaE. 
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Moiiof^lnna] antlbodit^^ may aLso be read.S]y geiiersbed cnrtventiojial 
tectuuqucb iva dencribud hc-ccin. CeiDeraLSy, hybridomu linub iiic prepared by n pruccti&j 
iiU'Olvhig the iLiMr^ii ULidFT appiopfjALe coLiditLoiifi ot en LiiimcMrtaLiEang ceJI Lme and .spL^.en 
cells from an animal apprupriately innnuniwid \o produce fhi: dtwred anfcLbody. 
5 imnn>rUlli5!rrtJf ^'C-H mxy iMHtjji^t in orlgui liftwavej, cell liii-es of ftllw ma^^^inalian 
s}>ade!> may bs empJoyed including ihosc of rat bovimv cuninc, hum^m uxi^in, iind the like. 
The JLdimortAHzCjftg ceJl Ures are oflen of lumt>r origm, pBJ ticuLarly myelojpa rells but 
(PiAy aIro iiicludfi norxnaJ ceJls transfarmed ivith, for cxampk, Bp&tcin I5nrr Virus. Any 
immoitaLlzinji,' cell may be itSCd to prepare th.* hyl-n-jdwiAS of tiie [>J^^■ie[^t iiivciitEuii. 
10 AaltilXK'Jy ji rod ucin (> Cftlls may lifi eBrtpioyed an fusion partner* siich as ?>|^leen 

cefls Otf periphei-aL blood tymphD^teE. Thn Kxiim'til frcnn which the c^]l5 are to be derived 
may fae imm^Jinizcd at interVJtlfe with pftptide^ d^ivftd inym, Vg^l- By w^y of ujunmplc, 
tnay he. limwumzed with peptidein comprising Che amino acids at a)ipio»:imateJy 
pDsition 30 J to 4U0 piefcrJiOy pt^ifjtLiijLs; 3<i* U> 37fi in Ff^vtv^ 5- 

Hie itnmortaSJzing celJs and lymphoid cells may be fused to fornn 
hyhrldoniaB accordinjg^ to atandard und wcll-kiLu-wri tcchniciuub employing pL^lycthyluv.* 
glycol its u fuiditij a^uttt- AUecnsJlvely, fusion may be aoconipligbed by ele(=Hyvfu?Lon. 

Hybridnmab art! scK^acd fi>r apprcpriiitc mctnDclcxnu] iuitLbudy liccrutL'un hy 
asbayinj^ the supemiUartJ or protein puiiMed from the aficLtes for aeaclivLty using the 
2D miedhoii descfiberf herein. The hybridomas aic jjcrecncd for <mkiiiodiuB whieh heiVi? lh»? 
desired proportLcii e.g. ju;utwltethe |>fo^h^olY^^liJva^e activity of F^12. 

Tlie inonocaonaL antibcdit^b produced by (lie liybrldouiA oell luie^j of 
invention ait- nltio part of tht prei>crit int'ent>i>t"i. In accoidancje with an ecnbodiment of the 
iTLwiieiotl, the rti<ioodonal antibodlfifi immunorcact wiCh peptidifj; cumpriEing t}ic nmino 
25 acids at posi tioaiR HtK) to preferably 364 to 378 in Fi|S U rft 5. 

ManotloiuU Antibodies wbicli jjnmunoreact witK jjeptldfis compiising the 
amino H^rdtt at pot^ileonft 300 to 40D in Hgurc 5^ include homtigeneoui^ popnlatiuni; uf 
imnmno^obulinB, It lb undeisbuud th^it itmaunogJobulia'S may ^^Klat in AcidiCr baftic^ oc 
heatTAL form depend inj^f on theii' amino acid Dompouttuxi and enviiunmcnt incnd thty may bo 
30 found in aBsociation with other mokcul&S 5uch W s&octiaridea or lijiids. The inonoclnnaJ 
ajltil^Odi^ prndkiC^if by hybndDnia c&ii JineB oi the invention may be diivctcd against OTke Or 
more of epitope« of Fgll. Any charAtterLsht epitope aft<toc(ateii wilh FgR (upy provide tJie 
reqv t^iftf^ ^ nt igtnVLC determmant. It is <x)ntempktcd that irLonocIuncil antibudicE pruduC<Mt Yfy 
the hybridomci cell lineb fftH wjUurt the 9i:op« iit the present invention ro long as th€y 
3E? rejnam capable of selectively reacting with peptides f'om Fgja prtfertbly the pe-pticles 
compria-ing the amino acidB atappnyifimately poBitiars 3UU-4n[>^ most preferably 3&4 to 3715 
in Figure, ."j. 
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The antigens recognized hy Llie nftonocinna] ftntUHxiici; d^^^cribud heicin are 
Eil»i> u part of iJtc present iilvCiLtion. Aji antigen rECQ^ynized by a mcvnoclo-nal AfitLb^>dy 
produced hy a hybiidc^ma ceJJ line, of (He irtvenlioiv, rn&y W locallacd ti> specific cetJs and 
tiysucs ubjng ci?nvc'ntioruil immunocytochLmiKtry methods. Cryofltal aeolionjt itifly 
5 jL^cubated wLlh a manodona) antibody of the ir^^ec^tioa itnJ prorc&Eed by the 
avidin-biotin"p<.Tt>Kidiii;c teLhTiL^iJC (ACC VcL-taKfain). This ivilJ determin^t wliidt cLtS:J i>f 
cells «xptwiss flft antigen of FfilZ. 

The invention also pi^nvides a metl^od lot a^^qiiycng for thi^ piciieTiccf oi an 
Activate Of iilhibikOf of ffloncickwUl imtiboily tu Fgl2 produced by hybaidomfl c^-ll liofts oi 

l() the jnvejUjnn coinpriRJnj; cnjxLiig maLYL)|)^ag«s, 4 known comx^itration ttie motiodoim^ 
antibody^ iand a bUE;pc!cfeJ Eictivator or mhibitor of die monocLnL^a] anjcbo^ly^ und atisuycng 
fof prrki^idgulanl activity. TKe (wetl^OiSs of th^ invention permit the IdejitLftcatton of 
pofentsai stiniuLatonj or inhibatoni oi pTocDagulzmE activity. 

Th^ prt^^*p.^^l inverilion indudu* iVCCteiibineint or chimeric aiitihorty niicilecules. 

15 Such antibodies or binding partriei^ may be coaiJctnjcte4 utLEiziil^ rccombinEinr DNA 
trjcSiniq?j^ft meurptirJU' the vEiriable refjLon* of a gene which enccdes a ^pcdfiCidly 
binding antibody. WLthlu mie embodiment, ttie gene^t w1xL<rh i?ilCodtc the vannble region 
fruzn u hybridoma producing; a roonoclonul antibody of interest are amplifi^J 
iiuclenlLcie. primers \m the vafiAMe rL'gion- The^ pfj^njCr^ cnay be k^yntHcuiized by one oi 

20 ij>rdin<Lry i^kill in the art or may be purcha&ed from ccmimeiGiaHy availei^lo ^i>urc<^- 
P rimer ft for imvixs^^ Arn! hunwn variable regioiis liicluduiK. umori^ uthere, primers for V]^^, 
V]jh' ^'j?c' ^Hd'^Ki'^T. "^^-T. '«E5ic^ns aiw availBlMfi ironi Stratacytc (Lu Jolla, CEiLif). 
Thcw primerb* may be ufihzcd to amplify heavy or tight chain va3*iahle regji^r^N, wllich 
may then be iji!»rled into v^itoi'.i jticrh as Tmsirmno^Ar H or ImirtutloSiA? L (Stratacyte}^ 

25 rcKpcctlvcLy. These vectors- may then t>a introduced into axil for akji cession. Ufili^an^ 
teduxiquw, Laj^iife amounts of w yEnj^k-chaln protL-iit contuininij a fusion of the VH and 
VL domama may be produced (See Bird et al., Scleone 1\1\\1%-A2K 198^8). In tiddltion, Euch 
technii^ue.s fn^y be uHlilnr^t \<\ produce 11 "humun" uiitibody, without atberlng tb« blridirtg 
specificity of the antibody. 

3n (ii) Artt^ScAM molcculciK; 

AjUisens^ ot3gonL^c]eollde<t thai are ooinpli me^t Aty to u nuckic acid 
.^|UNia: from a P^ll gene t;in also be uiicd in the methods uf the present invention to inhibit 
l^gl2 activity. 

A4:<:oT<3it^g!y, the. pfSi^i'it uu'erktion provs^les a method of preventing or 
35 treating a L onditiun requiring; a Tx:dtietion in immxjne- cm'^giilatlon conipj'isitig admlnisterir^^ 
an effective amount of an antisEn&e otigonucLeotide thwtia rompilmenXary to a itudei*: Aeld 
flei^verice ffo^n an Fi;}2 ftftii* to an Eininial iji ncod tlieieof . 



http://patentsl.ic.gc.ca/fcgi-bin/any2html 



Page 1 of 2 



02289979dis.afp Page 10 



1/7/02 2:03 PM 



180*^0 



\VOVS/5i335 



•10- 



The term '^antlsen&E^ uligOi^ucleolide^ u^iteil hereiii Jii^ajiR a iiucleotcidc 
ficqtitiice that ^yiini>litnerH*ry itii target- 
In one cmbt>dimcnt of th^. (i^r'wUio/i, n'i<! ptfesem inventioji piovideB An 
cimiscrufc oli^^H^nucicotKlH thai U complimentary' t[> a nucleic udd molecule huvin^ :q 

S 3C4)|uif fice aj! fihcnvji In i^igure 2 and P i^n.' who* eia T <£iii alsi^ Jifi U, or r Fr sgmiwH llwicecih 
Iht tLini "ulLj;03Uid60lid«" reterii ta an Dligonier or paiymcr of nucleotide oi 
Tixic'Jeysidi* mtir)Ojn^.rA conslBting of niitiirully t>cCirffmg ^fl.ff«3, 8«gArs, flfici iiHtfirsuj^a? 
(iTackhcnia) Jinkageu- the tcmi aUo utclude? modified or substituted oligoniers compriiimy 
nnn-nnturally orctirrulfl monomers or porfianii thxiifioif which iunttlwi aimiUrly. Suck^ 

10 modi^iud ox tfiibstriyWtd ftUgonucleatidc* may be preferred over HAtgwHy oixurrin];; forms 
l«>ca\is?e ai p coper tiet buch at cnkmucod c^IUjIbj' uptake, or Increased MaliUity in the 
psesenct of nuLltrast'S. T\\^ lei'm AlfM incJudes chimLTic olijjonnck'otcdcs which contjim twu 
4>r more ch^niirt»lly distinct regjcns. For uxtini^fl^, rtiiiner'ti^ol^^nnyclefvliiifts t^f^y contain at 
lesst one regiun of mi^iUfiCd n^iriejOtcdes tliat confer bentficial pruperdicB (e.g^. incrcni^ed 

15 nuckftse t^tsislance, incieased upfcak*; into KxM), or twi> W nnflr* oligoiiijrl^.oLideft of Lhe 
Lnventlcm may be joined iv> tfonn u diijmfiric oligonudaotide. 

The AiXtiswse oligauuclaotides of tliO pixiiSCiXt hivc/itmn vnay be r(hollL^cl<^u^ or 
dfioxyribonucieic acldsi nnd mwy cOXItaiu nalujally occurring bziues induding adenine, 
guanine, Lytobinu, thyroid iiie and uracil. Tne oli(^udwbd« rtkay Ak^/ co^Uin modified 

2D aucU aff xanthine, JiypaxEinthiiu:, 2^tfti«oadeiMne, 6-niettiyt, 2-propyI and utJit-x 

alky I adenines, 5'halo uracil, cytoftine, b-juza Kraci), cytosiiie ^nd ^-aza 

thymiiier psumdo luaeil, 4-tiiicmrackl, 8-hEili> yileiMne, 8-aminoadenlne, 5-rhioJ adenine, 
H-thlo!aSkyl adcninc&r 6-hy<lro^yl adenine and other B'SubslHnt^d a<t^trtii^fifir fl-Kalo 
4jui\nintor e-*niiiio guanine, S-thiol ^anine, S-^hioialkyl j^UAiiineB, H-hydiwcyJ guanine and 

25 other fi-«iubscltutEd goanincb, irthur ara aod deaza uracils, thymidines, cytoiiinca, AdctMnw, 
or guanincifv S-trlfluoruasi^lhyL uraicjl aitd eyUjsiine. 

Othei' antisense ollgunueleotidM t*^e invention may contnin modified 
phosphorous, oxygen heterofttoms in Ihe phosphate bncitbonc, tiiwrt diain alkyl oi 
cycLoaikyf intciHU^itr h'i>l<Jigefl or short chain hetero Atomic or heterocyclic inteiauijar 

30 linka[5L'&. For tfXAmjikr the arttl»«iKt oUgin^udeoEtdeB may contain phosphorOthiciateft, 
pUospliolriesLera, methyl phosphonales, and phoKphs>r(idfcthir>atefi. In an embodiment of 
the invenfion there Are plicEphorothioaee tiOfWls litiks between th« four h? iiix ^MeTiiimtiA 
bases. In another €mbodi>nent pliosphoiofchioafe bondft link, all die nucleotides. 

The antibenife uUgrttiucleotides of the inventiOrt may alfo comprise 
luu^keotide analogs d^at may be befk-r Siuited an dierapcutic or experimental rcttRrtrtlS. An 
cxampJe of an i>Ugonucleotide analiJ^ue is cl peptide nucleic acid (PNA) wherein fh<' 
deo\yribose (or ribosc) phof^phatfi backbone in ih^- r»JA (or RNA), i.i replaced with a 
palvAXnid^batkbimti wk\kh iu similar lo lhat found ui pcptide& y.E WMwdr *l ^1 Science 
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254r 1497). [^A Analctguen have been jihcvwn to be resi&taiu io d^^rAilatcon by e^7.yi)i«s 
unci ti> have txturiikil livei; iri vixro and n> viirO- PNAs iiIk-d bind btrongcr tD ii 
cajnplmieciLairy DNA s«qu«»f e due to kack At charge i^uinioLi between th^ PNTA stj^jid 
urid the' DNA litriimd. Other uli{j^uc:3c:o&idui> mAy Cmlt^ltiXl niukHTtidcs cuntainiRg palymLr 

5 backbniieR, cyclic bBckb-nnes;, or acyclic backbones. Rii* example. Hie. nudAnti-r^efi nr^^y have 
mcirpht>lirio backbone &trucfure& (U.S^ f nt NwL S.OSi, 506). Oli^nucleotides may also 
contain grot^ps sach a? rejiorler gn^ups^ a gfoup foi* JKYiprovbig tbc phiiTOiiwkinttk 
proparties of an Dli[;oniK:kotide, or a group for improving' the phciTm&cadynamtc prc^peities 
of cUL aiitbeii&^u ^lii^nuciuotidc. Antibcnsu c^li^iudcotid-cfi mAy lihuj ha.vi^ iiu^^ar miincticb. 

IQ Tlie BiUt^en^e- mxclpii' acid mofcecules may be ron^ti'octoit ntiing diuinlc^J 

synthesie nnd cnzymEitic %fltiDn lEactioiiB usin^ procadurci& known in the art. 'Hie antipense 
nuclok acid c»olccules of the invention or ^ ffagmont tt^crcofr mny ha chcmicaliy 
<iynthe<i.L7t;%d xjsiiig laaturaity occurring nucleotides or variously ^todiliod iiuCkoUd^'s^ 
dci^i^cd to m{:icai?r the bioLoglcul iitabilify o( the mi^iecuies or to tnci^ase the physLcaJ 

]!> fltajjiUty of Hie d"plfix fornwd mRNA nt tj^e nfltivf; geno C^K^ phwphinoehLoLitu 

deiivntiveb axid acridine subbtLtuted nucletvtide&. Hbe antlsen&E! JieqjenceR may be pmduced 
WologiOdily usLrtg AO ft>t]>Ct:St:LUTL vci:ivK ttilrudiaieJ 33itC* cdk Lit the foim of a rccombinEint 
pksnud. phag^mid or attenuated viTLJ!> in which antisen^e EeqixenceE are pividuced undei tJhe 
«MOtry] A lu^h ^jf/icrt»rtcy re.gulAK^Ty w^idV iht^ at:tivlly of which Jiifty he ilfh-iroiaKHl 

20 the oi>il type: into which the vector ib intriKiuacd. 

The «iitjw:iii;c ohHanutlcottdus m^y ijitroilucrd into Ussiwfi or colts uaing 
terhniqu«s in Llie art UickudLng vectnf? (T^tiovLraS vectaiR, adesioviraJ veclcirR and DNA 
vtnib vectors) ur phyiiical tcchniquicii tiuch as microix^jectioctp Tha nidiAcnaii ullgonuckotldefi- 
3nay l>e dic^Ctly a.dmLiu!vtei«d iu itiiuf r>r m^y used to trannlect cat Lit j;; vitro whic]i aJV- 

25 then administeTied m muo. In one enabodinuent^ the; antlBen&e oLigoriucieotide may be 
di-livensi to nkOCmpiuj^S ^^nd/or cndothdlftl cells in a Upoboine ii^imuliiticm. 
Cai\ OeherFglZ inhibitors 

In additlun to antibodieb. and iintlscnsr oUgonucleotidcbv other substances 
tliat inhibit Fgl2 caay be i^olAted. Accordingly, Hie invention vlUo coi^templii(iL-« method 

30 for asBaymj^ for a Bubbtance that inhibim the prcthrombirtase activity of a Fg32 proteiii cif 
Lli« invention comprising rei^cHn^ ^. protem of the Invertliotv, a ftubstrAte tluit in capabk of 
being cleaved by the prottdn to produce a product, and a teat &ubfitance, under oonditlons 
wLiii^h pfifmLt cleavftge the substr^t^ir wsayc^g fof product^ and comparing ti> prwiuct 
cibfiiined Ln the abscni^ l**? the turet 5ul«?tuncc Co detcimlrw the afiect o^ the sub^Jkance on the 

35 prothrombinabe activity of the protein. Suitable viibistrate& include prothrombin or 
synthetic aubstratea such as Ctiromazym TH <lJoehringftf Majuihemt, I-bv*1, PQ). 
Condifiim» which permit UXO deavagft of the- »ulistraLe, rnay bu beks't^d havmg repaid to 
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fac<0« 9iJr.li as tJie ^alui^ and ArtioutHs cf thcr «\ib&tLiTtOi% itvK$tcUU', ^md the amount oi 
proti:cn. 

Tbfi tiiKNA for hf^]2 has niwItipJe AUUUA rupcahJ in the 3' end Euid thc!> 
motif binds a s^t oi iCNA blndoig proteins which render tfei? ine3!iage stable. Reiviov^l of the 
5 uk'iriL'Ot <lec*ieA8i't: mFNA stdbiltty. ThiTcforc, the invccitloffi aLho cuntiempJate flijbfttaiioft^ 
which dlBiupt the AUUUA and RNA Ivlndirtg protein h^ke^^Ct'Ons 9nd fhcrizby dtisfjibilua 
the iciRNA. The ciicct \>[ a test subBtance on the hfgil mefisage may 1>e ASSAyud \L&i.tkg 

m MeWiflda of Inducing iRsl2. 

lO In nil iiUcnLutc cmbcdirtient, th<! pr4:i?b:zi( invffntcon Include!; nif'.Lhndf* 

iodCit'iiiff iniinuiifi onaguLation by mcrwtsiog llift activity ot ex^WSSion of F^L2. McthodB that 
induDC immune cua^lationmay be useful in trfiatln^ cfmditions tvhlch require ^ LTlcr^3e rn 
CM|$uirtMi APlivity. SuHi m<»lhciit^J can also be used toirtdncc 6cta] kobs. 

Accordingly, the ppeB^nl inventing provider a mfiU^od of inducinjj immuiit.' 

15 LuajL^ilafcLint campriKin^ <jidtminii>bEirirt^ a nucleic acid sequence encndlng Fgl2 or a\> Fg]2 
pN>i^kn tn an Aocrw^l in fiftfici thereof- 

In -one cmbijdunent, die invention provides a ]neth<3d of Lndicccrts; iTLltnuHC 
rAagubtioft comprisij^ AdflninistcriiiB (a) rwcbic aiiid mi>]tN:ule hiivinjLj at Kequence shown 
in Eil^re 2 or 3 or a fragment thereat or (h) a protein having a sequence lihovvn in P'cf^ure 5- Cir ^ 

2n frajjmvn» thcroofv 

Ihe anfibodi-Cb^ iuiti&en^c o-lii^nucteotLdictj or inhibitors of tgtZ identified 
xiging ihft metliodsdescfihed U«t?in as sv>ell as the PfjlS j>roteiti and tiuclcic Acid sequennes, 
may be in^ozporated intn> a pharmaceutical oompGfiitiQn containing khe RubfiUnce,, alftEie oi* 
25 tOi^^LT witli udicr siLtivu ^;ubi^t!]lnccs. 

hi one a^pecl^ llie pjiR^ent invention provides a cotnpc^iiifcioii (or uf^. in 
inhibittng procozk^lanf activity in an animal cuznprcbin^ (p) an anfibody tpeciiic for a 
FgU pcoteii^' (b) cuittscnse nudek acid jiioleculw! cornplimwuaty to Fgl?.: ur (c) ^ inliibitor 
identified uuing; the method as described above in admrtture with a suitable diluent or 
30 ca^ri^^r. 

Til aiuvtlier B!»pectr the pieAent invention provides a CDniposiLion tor u<ie in 
inducing procoagulsnf activity in an EuiimaL cainpiising a nuclck mdd frequence encDdinj||; 
¥^i2 or en Fgl2 protein in admix tuiie with a suiUble diluent or carrier. 

Such pUaranacfrCdtical rottipositions can he For oral^ inpical, r^i^t^l^ 
35 parenfcraU locaU inhalant or Bubcutaneuus^ intradcrmaL intra r^uECjlar, intathecul, 
vaginal. trani^pcritaneaL placental and intracerebral use. They <:m be in liquid^ solid or 
fleinisoUd tomi. for exanaple pill's, tablets^ creomi*, j^elatui capsules, cap<;Li]i»3r suppDsLtorieR, 
4wft gebtia capaulf*, geJs, mjejmhranes. tubelets, solutiojis or suaj>en£ioai<i. 
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Tli^ phaifinaceuticaE compDfiitlQns& of tluf LnV^irUiuii van In: LhKtiJ^jiI fp' 
adininibtrstion to humaTHi ot animals. Dosages to be adniUViBteied depend on indi vidua] 
nccdtii, 031 iht. I'le^rced etilecl and on tiie choEen route i>f udzninu;trAi[OiL. 

The phaciaoceutkail cxTOpOSiHM^?* can lie iinepansd by ^^SL^ lonown methodfi 
5 ^Dr the preparation of ph9r?ir>a<v»cjlL£!ally acxeptab[e compositiDnE wKich can bii 

ud»inn»lemt patient*;^ and f^uch that an effective tyucuitity the dctcvu biLbutamcc is UJ 
combined in a mixhirc with ;l pharmiWeMiHcally a^cejrtable vehicJe. Suitable veliicSes arc ^ 
dcicribod, fi>r e-XAfftple, in R<ennmglDn*ii Pharcnaceuticcd Scicnccu (UcminjsbouV ^ 
PKaimaceutLcal IkiiencEb, Mack Publiyhin^ Compa^iy. Bs.'tlOi^r Fa., '^Jf'A 19^5}- 
1L> OXi tSii^^ l>a»i.s^ it^^ pJiarmaceuticaJ cxunpo&itianb include, £lbeU noC 

exclusively, the active tHMnpound or imbstftoce cn Mttj^nriAtion wltl"* uiw or nioi* 

pharmuLvutically ak-OftpiabUs vebir.lfis or diLuenta. and contained in buffered aolutiMis with ^ 
A ftuitabl* pli and iso-ojimoeic wjth thi- phyjfi logical fluids- The phKrjtLiilf^Titical yj 
■ oomptfifjtLUTis may additiOJliliy COrtU'CO Olli«t agentg aucti a?? adjuvants lo eiihaiiofl Lmmunp CD 

Ihu antiwcnyc iiuddi; w:id il^oJui^olfiS cf Lhe invenlioji nnay bf, n^s^ in ftene 
iherApy t<n inhibit immune piocnagulanc acEivity. fCtiiumbmtLnt mu-locjleii campribini^ uii 
antiscnsQ acqiiMice or ul^^uniitkoEidc frrt^^mftni ilwreoCr direrily Inirodtcced imo cells 

ortissvies W vino using delivery vehideft such n& rctruviral vecttin;, admovirnJ vtctms ixad 

20 DtsTA viru.s vecton>. They may aUci be irtnoduced ioU'^ C^HJ in ^'VP viing physical 
tcthniciut'b »ueh as ctiicrois^ji?jCljOA afkd electropoca^ion oi chemical methodB such a& 
copresZipltatLcyu and ijicarpocatton of DNA into lipoudttcs, RKOOnbrnfttit iiwlL\:ukS ]»Ay also 
be delivered in the foim cai fturosok or by lAvap.e. TJ\e ajuiseji5e nucteic acid malecules of 
Ibe iove^tdoa illAy al$0 applied ^vtracef lulariy such nv by dsrcc^ injection info ccUiis 

25 (D> Vaccixtea 

Tlie picscnl mveAtlon also contempiates a vaccine against a dibCfn^u 
involving Immune coaguiation campricing an amuunt of sin r^[2 protein or pi-ptld^ which (3 
effty:hvc to induce jin immunt reapMia* ^z^itial Ps^2. Tfcie lemi "Fgl2 piratein oi pEptide*" 
includea the full lengtli protein (shown in H^T€ 5) und pocilunif uf the protein (pCf^tide^) 
30 thiit iirc UBtful in inducing ikr irtimurtO /^Spon^e. In on« esntiodimenl, Ui« vaccine may 
comprise a }>ep(id9 having amisio acidR 30(3 Id 4Ua chown in Pi^ie 5, prBfcrabl^* umino mcida 
364 to 378. 

in one £Tnbodirnent the pivwnt invention f irovtde« a vjwcinc f w preventing 
l^rrtft rejt^ctiort CvatlprltitfOg art ef fecliv<e ainounf oi an P^l2 protein or peptide in admixture 
35 with a suitable diliienl Or The. n'aocine may he aaeful in pjievefiting graft rejectioj) 

when admiriisteied prior to or eamcurrcrtly will^ a tcan»pUuit. 
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In anoLhef c^bOLtiiticirii, the present mv4nUr>il provider a vRrrln^ lor 
prcvcAfinK fufcinJ lci>« rt^mprlsiiig an effective AmouT^t of an l^g]2 piwk-in or pifptidc in 
fldmixtiitre with a susUable. iliiui'nt cxr carrier, 

l^e vaccine may be 9 Ittultivinknt vaccine aji^l aclditiuxially cantam 
F> ittiniujiO^^'^S rOJatcd ti> other diseases In b j^fOj>hylactica]ly or th^rai^ewticwUy cffecfivi" 
nionner. 

lliE; vaccine nxay aV*o coJi^pWse aal irhinunD'itJgjcalJy aoce-piafalc carrier aucti 
an aqueouf» diluCilLS, ^pL'cldinji; oid^ bui^Gis^ excipte^xlji^ aild uiic ur laure adjuvanift 3cEu:>ur]X k\ 
tfie art. l:>;ainpLe& of adjuvjirti* mtlkide fhc lipid A poitioii of %TAm nEgative bacteria 

10 uiulOtCiKirtr frchiilobc dimycolafe of mycotoacteria, ihe plwspholipid lysolfiuttiin^ dimethyl 
dlctadAcyl amnfioniiim birtnii<k (DDA), linear polyo>;ypcopy]cnc-pi>lyoxy«!:hyl«n^> fPOP- 
rOE} block polymtirs and lapcMoin^?. T\\t vttcCinc roay aho cnntatn cytokines that can 
t^rthani^t; 11 V miitiunC n'SpocHBC uicluding GM-C:SP, TT.-2, IL-Vl, TOl' and IFW-y. TJic viicciiu: 
may aJso conrain preservatives .?iich ^iKlium azide. ilxmer^X betci propiofadone. and 

\B Iviftijry I'lhyVnciminL'. 

Tlie vaacine.q of the invcntit^n can be intended hot* Bdmiiujtfratiun ty rmimuls, 
mcki<llin>; mammAik, uviEin ispecie^, and fi^K; pref<hrably humat^s and vai'toa'; nth«/ 
maciiciiaEs, including linvine?r eqwiiiesij aiutl swine. 

*lhe vaccines of the hiVMitiOLX rnay be administered tn a conv^iiLenC i^^Annett, 

20 ftcich as intrAvcin>uSly, intrnmuseuiarly. subcutoiieoufily, LiXfcApCritOrteHlly^ intraruiBally or 
orally. Ttie dosage will d<ipend on the njiturc of the dieease, oai lh« i]«i*iicd i"ffc;:t <inol on 
the chosen route of admLni&tratiom^ and other fAClors l^nown tu pcrcons sJcilled in tliA art. 

A vuccinu prcparui UEsng the melhodi^ deRCf jbed hifr-eiit may be teEt€:d in rn- 
viz^ animat syRCem.i m eonfLrm their offKCACy in tbc piophyJaxif^ nr active imiti(crii^atioi\ 

25^ cmd tTcatmciif of fhe retevcmt disease and to deterniilft^ approil^riiiite diMrSgeb and routes of 
adnuiii^lratic^n. 

The pre&enfc invenLlcMi a]<%o includes (hu ubc; uf fhe antibr^les that Uliid |he 
i^yx pivriAios arhd portJocis thcreuf uf Che invention as a mesiii i>i pat^K'c immunizatiDn. 

TTie present invention aJso includestDNA immuniaaticn wilh an Pgl2 gen^Of 
HO ]>ortLim th<;rx.H7/. The Fgl2 ^cne may have the sequence tfhowti in Figure 2 or 3 or 
SliCJi.lD.NO.:] or ^. A portion of an pgl2 ge^e. prx:fcriJibly indudes a nucfceic acid mo]eco1« 
^KOClm)^ A pu-pt^klc Compruful;; the amino acid nesiduet at posjlicut*) 3O0 to in Rj^ure 5. 
2. Fpr^nfffw Taatcnp and Airiroal Mfldefa 

Tl^e vlilUy of th€ inhibitors;, antibodies, antisense nucleic acid molecuJed, 
^ prCi^iOin and nucldc add TOoleculeii and oompci^tinnn oi the iiivfjitfim m;iy bi' ciinftxined 

in w ui\TA} systems and animal m^adet <^y<iUMiij. Fox rr3K4tttp]c% proliferation^ iraiiRciiptLoai 
*fid/or ft)tpifk?s$ion i)f inijtiiine ct>Jtf;uJnnl& may be determined in one And two wciy miAo;J 
iymphocYtc aBfr'ay^ carried Out Ln the pneftetioe or absence of ^mtibodiC"^ Tl^e cttert of a 
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iiul>Atance on procDaguJanf activLfcy aisiiocLattd witti Hepatitis jTtay lie tcatud lis a imiriiiv 

niodd 0* rwltttw>ant hep«ttiiti.< (l^^*:Phfii^ «l a]., a9ft5). 

Cnncax^Diii and disccidsnf xcciotrilknspliintiticjci trAilSplant models may vXvo 

be uwrd cunfimi Iht utility of thu SLLbstJUKC$, antLliodie-t, anliM^iisfl nucJek acid ini>l*>i'ijl<^$, J 

5> »fid rjom]>n^5iticHifi of ihe Hiveiit5on. Fnj- eKamplE, the folloTving cancordnnt and difirordant ^ 

mo[lc:L» may bu usvd; ^ 

radeiit rriodfi] - <xin(v>KJant (Lewis rat In [5alb/c moute) ^ 

rodi:nt ntOticl • dii>t:ord;L[s( {guirt«tft p£j; i<* rat) {ws<iirt^ Viwcuhriautl CO 

10 primaee mudcl - discozdnnt {jj^uincu pi^ to Tut) (ubing kidney transplant 

model) 

In mnfni'dam and d]»:otdant modeJs tor testing monodoiiBS aiiLibodieA lha 
loi\owii\j!, pn>fociPl may be ubt^d. lliidpiLnt luiiniiila m^iy rccLive about lUO jig- a£ purified 
AiUiljody iwo dAj'A prii^r to iraugplaol a ad fftf 10 tf* 1*1 days after. Ti^ju^is mny be cxuminciJ 

IH ior abEiity of mi>niuclonti[ imfclbiklieii to prevent fibrin disposition. pLatBint adherence and 
oeliuJar inJallraliori. Fa filler lefttaJig can be caiYifid o?jl m ti> piirtiAtO 

xcnotriaispUmtttfian m'ing DAF and non»DAP pi^s ivi dunois. For these- tents animals may be 
^f\'<it^ alJi-iiJi 5 «^gAg/3nioifll/day of J^nUlicvdy. For coricnj^ant rodent studies Atiimals ciiAy 
rccaive Neoral (ID mg/kg/Lm.) and /or Cyclophosphamide (4U mg/kg) in addition to the 

20 aiitlboiJy. Control ankibmb will receive iifk irrelwACil Art(£boifly of sicnilar iiu>tope, bi 
diRCOtdant traii<»]?l2ntSr in addLLioai tn tlifi antibady, snnie o( tl^e animals may Eeeeive cobra 
venom iactor and/ or K'uoial and cycbphosphamldc. Pijj to primntt tupcriments may be 
I'ftiirigcted usLA|I5 ^rmhr OtorsoU- 

The invention also provider methods for cxEimining the hificdon -oi the F^iZ 

25 prott^jci (»riCi>deJ by tiio nucloic iscid niolecule of the invejHio<n. Cfells, tUsiLcs, ?intl nun-humatn 
animaJ.s lacking in ^xpresaion or pai-lially lactcing in expi^ssion of Ihe p«>tein may he 
dcvi-kopLd uuing recombinarit moLecuLi^s of the cnvcntLi>n having bpeciEic deEeteon or 
Iciseeiifin rhutallcrtis in the. nucleic acid tnolectile of tli« ifivention. A jpeooud^lnant mokcuJc 
may be used to inactivate or alber the endogenoub gene by hamofogous recDnibination, and 

30 tliftrftby CTC&U.' a deficient tdV tissni: ox onunal. Such A nlutanf cell, tissui? ur animal may be 
voiiid to define specitlc cell populations, df:Vi!lopmenE;al patterns and m viuo processes^ 
notinally depend«iU ort the piobein eincoded by tlie nucleic acid moleftuJe of 1h* wvealtioil- 

To confirm the importance of the f g;12 protein in transplantation, an f gl2 
knockout mouse can be prepared. By way of example, a targeted lecombinalion strategy 

3& tiiay b« used 10 Liuctivahf. llw endoftWWius^^S gea^fr. A geJie wKicli introtflMiya stop codons in 
ail rvadin^j frames and ybolUlU;* the biologic*! Arhlvity of thu prothrombina&L- may be 
inserted into a genomic copy of the fibjinogm protein. The mutated Eragment may be 
inlfOdwCcd into Embryonic stem cftHs ilt^rf colonies m^y be flelecK-d for hamotogouB 
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i«cf>inbi nation positive (neomycinj/ncgafcvct^ai^cyclovir, thymidine kinase) 

fesLst^incr ijcney. *l*o establish (yetijr* linu fcranBniEBfiion, two carrying Ifcw d^sruT^tcw^ 

pmtlii«ml>mase gene <mc allele may be injected into blaAtor.yis of C57/B16 mice and 
tninbfcrred into B6/5IT. foster molheriF. Chiniei-ag m•^y be mated to tnke iind 

prr^finj,' ^naJyucd to dcUxt animaJs hnrtiftayjguiisi for the tnulalioci (pixjdnjnibinane -/-). Tl\& 
c^^ecfs of the mutation on immune rcspanse (altc^ and Xltkj trimspJaTitfllii^r^, viral hepatitis) 
in ccmapiirison to nccn-mutatfid contr&ls may be determined, ^ml the survivai and ]iutlolOi;k 
patteiA of dm^^ti (May be luialyzjed. 

J3i t>iAC::N08TICAPPUCATtr>NS 

Tl^^ finding by the prewiiiL inventor that J^gl2 is a dir<X[ proUiTi>mbtnase 
involved in immune coBf^ubtii>i^ dlljivb the defection of ci>ilditijn& invoLvJjig an ini^reuyc u^ 
F;rl2 pTX}(hrambinaEe. 

Aa\iT(lm)^]y, the pi^^enl hwftiiHDn piuvideii a nieJhod of detecting a 
condition associated with inuiiune conuulation coinpi-rtfing astfciying a .sample fi>r (a) a 
\R nucleic add molecule tjncnding an FgS2 protein ur ii fragment tJiHreof or (Lt) iin t^f2 protezn oi' 
a frafymmi 1heJX^uf^ 
(l| Nucleic acid aiolecuiea 

The nucicic acid moJecuJes encoding T^il orfragmeints Iliftc*?iif, allow those 
ukiLkd in the art to «in5jtfact nucletitidc probes far u.-t^. in the detection naolp.otide 
.teiCluertee:* encoding ^gl2 ar Icaginent^ Hicrwf in tcunpkb, praferahly biolusicut bEimple& such 
as «lti;. li.wLies A^xd borlily fluiii&. The probes can l)fi usdul in tlcfecting ttie pre^ftnre. of ei 
sjoiiditiun aEKacxabed wllh iJitmtirtO toatjulatiim or monitoi'iitg the pro^re^js of such a 
conditio. Accordinj^ly, the pEE&ent invenlinn pto\'cdes a method for detecting a ncicJeic ACid 
tnok-culcK; encoding FiglZ comprr^ting cor^t.ietLng Ehe sample with si il\u:]e;itidc proE^e cstpabie 
of hybridizing^ with the nuckic acid nol«ciii^! to form a hybridization prodvV^ un<ler 
wnditims which pemiit the f^rmHtion of the hybridization jirodwCt, and asEaying lot- tlie 
liyhrjdiiation pjoduet. 

EKAmpk Lff piobcE that may lip. uned in the above method include f ragm^ty 
of the nucleic arid aeq^tetiCf.S shown in Figuie 2 and 3 or SEXJ.ID.rJO.;! ur 3. A isucJeotide 
probe muy be labelled wltti a detectable 9(eb9tAi^i:L' ^uch as a radioartive- L^bel whic^ 
p]^vid«,i foe em adequate Ka^al and haE sufficient haU-Uf«* ^uch as %ti, 14C or the 
]]]^Cs Other detectable !»ubsta(noe<^ whecH may be used iniiudc antigen£t Hiat are recogiti^ut 
by a specific lalbelled antibody, fl\(tire:i*tent impounds, enzymes, an^^^^^^JleK specific for a 
L^irlled antigen^ a ad cliemilLirtdnciicenee. An appzopriau^ Label msty be selected having 
regard to th^ rAft- i>f hybridization and binding nf the. strobe to the nucleic acid to be 
del^£:ted and (he amount of nucLeLv add ^vullable for hybTidir.atlon. S^h^lled probes may 
be hybridized to nucleic aci4» on soled Bupports such as nitr<K^tului;c fiUex:; <n nylon 
membranes us j^snerally dCiicribcd in Eiambrook el aU Mok-cular CConini:. \ LaborjitoTv 
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Mcin\(ft] (3t)d «d.). Tlie nudeotldB proirefi cnuy b4 detl^C(- j^cno^^ pTi£fr*r'i>b3y iii luin^an 

celLe, that hybridc^o tu ilie OuCleiC ftCld molecule of the present ini'entio;^ preterably, 
nvdiric ^Cf dl molCvul^-!^ vjhich hybf idive to the nudctc vuLid cnulccuk^ of the invention iindc 
fitringeiit hybridizatian condittcmb at; dcsctibf^cl K^ereiA- 

5 Nxiciftic ar.id cnoLecules eucodin^ n T^lZ piotcin <.'<un be £;E/kctive]y omplifie^l 

In a sample ufiing the polymiTJisL' ctiuLii sVftCtion (PCR) m^lhods and cDNA Or ga^ftinir 
DNA. If- possible ti^ df^aign ,syntJ>etlc QilgonucJQaf'idc prxmera frum tJie im-cLeutidu 
^Aqueiice iilinwn hi Figureii 2 <md Pi^arc 'S vse ii* PCJC- \ niickic ACLd cun be ompUfltid 
fri>m cDNA or i^tioimc DNA ci$rmg o1i|toaucleatide primEiie and standard VCK ampIiricaLion 

SO tOchni£]LLRj=k. 7ilit^ amplified nucleic acid czul be eldnuil into un elpprcvpriati> v^ctQi cuid 
characterized by DJNJA eeviucrcc ^Si^fllysis. cDKA may be prepared ffoui tftRNA, by 
iiicLitln^ total c^lUJar nnRCvrA by b variety of techniques, fnr exampler by u^^in^; the 
Suanidinitini-thiocyaLniitu cxtriittiwn pcoceJitivi of Chirgwiii BiochciniiftTy, 18, 

5294-5299 (■I9?>)- cDNA ia lIipji .syntlie&lzed fiom Eht cnRMA using reverse transc3ipfaEC 

15 (for example, Moloney MLV n?vtTyi: triAnscriplAse- Available ffonrt C?fI>c<i/BRL, BcthcsidAr 
MD, or AMV reverec truriscriptrtst! avofUbte Jrom SeikagaXu America^ Inc., St. Pete.fstmrg. 
FL} 

(iO Froteins 

Tho F|;L2 ptwleln Jii^y be delecUd cn a tiULip]«f ubing antlbiKlles that bind to 
2[i the protein afi desccibed in detn.il iibuve. AavrOttngly, ibe pre^nt invertu^a prc>vjd<!S a 
motliud for dctcctini^ A Fgl2 protein oainpri«;ing cantactlng tht: sample with an antlbudy 
that bIndR to Fgll ivhlcti k cap>ible of be-in^ d^^ittfcted aAer it b^^rte^ bodi^d to th<: ¥%12 tn 
the biimphr. 

The binding of the antibodic*; ti> th« F^12 probjin msy lie deteC^d using a 
25 variety of km>wn tedii\iqi»es indvdmg BI-tSA, ladiaiiranunuaBSEiy or hislochemicaJ teBt&. 
TlmHr Li^e antibodies may be uEed to quoniif)' the amOuT^tr of t}w.' protein in \i sumpk m ordLT 
£i> dcJcrminc its role in particuliir cdUtlar eves^ta fli pathologLcal Atatefi and to <3 iagnow and 
treat mch patt*olog(CftL atates- 

in particular, the polyclunLil ^6 inonciLtlorxal aai(bo;liie:<i A^aini^t r^[2 nt^y 
1\0 bt^ used h> imtnviici'hc^nii^etnjca] analyiReR, for example, nt the celluLsir and sub-aubceUubr 
level, to detect a probein of thi.^ invention, to bci^lise (( to }>Brtlc<JlAr iTeU« Aait tL&su<^, and to 
«^K<ifiC SxdKdlular locations, and u> quainitale the level of exprtsBum. 

Cytochetnical tuchnit^ucs knovvn £rt lli^ ^rt iot lpi:«3i?.irtg AdtJgcns using 
hghi iind elecifoa i>iic«>3^^ftpy may be used id defect a protein of £hc invention. Generally, 
3S an anfibi>tJ>' Sp(N:ific for Hic protein i^^y be lafaellcd with a detectable substance a& 
described hcxtrin and tiie protein may ^e localised in tissue bftJs<Nl vpon the prcsuntu cii llt^ 
dftn^Ule subatancf. 
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Indireri jneDiods may Aiso be employed in which ih« |>fioiAi'5' 

antlgeivaiUibody rcai-lion is aTnplLfi<»ci hy tl^e ifltroducrion of a flfirftuJ yntibody, having 

specificity /or the antibcdy reactive against the protein L*3itod<:d by Lht? nuHeic Airid 

iuo-Wju]*! <>f the inventiDn. 
S 4. CEJ^p,'; AND MtOTL^NS 

As heiiembeforc mL^tioncd, the: present Lnw.nt<t' cloned and sequenced 

geiv'wnic tiTftlZ, In this regard, Ihp. e^itirc i^eilwn'w: sizqucncE as well &$ Hk' sequence of the 

promoter le^ian, shftvjo in Pij^uic 8. and the 3' LJrR, diowrt in Figure 4, ana inciudcd wiJliin 

ih*- scope o-f the invcnfjon. 
10 Ac^Cirdinjjly, in one embodiment pinf^-^^nt invention prcKvjdus Art iSi>loitt'd 

nncicic acid molecule compf iscng (a) the stNjuencEi fihcnvn in Rigu;^ 8, where *I can aSso be LT; 

(1)) i\Lii']t*.io Ac\[} frvcpcnccs which hAVfi ftubslanlirtl jjctjncnre identity wrll^ (a); antl (c) n 

fra^niunf of {s.) ok {h). 

In aro^hcT emlHtdimciU It^C predc-iifc invention pctvvidR$ un it^ulHted nucJeic 
15 acid nnol&oulc I'Orn^irisinK (a) the Bequenc* showji in Fi|;urt.' 4, 'vx'here T can plit*> \t<t U; (ii) 

Uuclcic acid sequences whirJ) li^ve njibstantial Bequence idenliJy ^vith (a)? and (cj a 

£ra5m*»nt Lif oz (li}. 

riie pre.sent rav^'Afis^n albo includes fragment5i of Llie ouclcic £idd Bequenoes 

.■thoix'Ti in Fii^uk: 2 or 3 or SRQJD.IMO.:! i^i* ?^ which have- particular utility Li^ the t3fte<hu>il» 
20 and contpositioi'ii dOiicribei^ iiibiivc. Ihe Fragments, generally CMinjirwe A cmclcic need sequEnoe 

lijivinji; at Ica&f 15 banes which will hybridijic \Xi the oecjuenoMi shown in Figure? 2 and 3 Or 

SKQ.ID.MO-l Or 3 under atringecit hytoridization ccwidilions. 

f»t[ iugent hyi)ri<Jiz^tjun cunditiunii uic tho&e which f^triiige^it cn<ru|;h tu 

prftVLctft ^pei^jfiLifyj rwtuce the number ol* misniatclies fluri yet arc sufficiently flexible to 
25 tiUow fbmiation rvf stable hybrids Ot an acceptable rcite. Such coiidMiorts Ae\' knuwn to tiio:fe 

AkiEk'tl in thE art and are de-icriheJ, fof ex:ftftlp1«^ in Siicnbrook, et al, MolecuJftf 

CLojuiigr A lrtd»orAkiry MimuaL Cold Spring- Harljo]'). By WAy ^if cxirnipLe tmly, stringent 

liybridizatLon with short MuclecHides nwiy be carriCfl imt at 5-10 below the T^^^ casmi? high 

cmiceiitraticiti* viprvhn i^udt at O.Ol-Lflpmole/niL 
30 Fragments of tllK^ midcic acid molecuJcb cncodirg an isnin uixo-genic |»i>rtioal CiF 

a human T^[2 prufein are particuiarLy contemplatftd wUhin thv siopE of the mvenfion. 

Preferably, such fragments etir.r>.l^ a poxtiun of the human i'gl2 protein which por*COi1 bvnsXn 

witti an affinity of at leftist abuut 10* I. /mole to an antibody faise^l agLiiruit human 1*^12. 

l\w prc&ei^t invention in particuiar cojtttftm plates nudoC i^tid& encoding Ehe amiiio acjd» at 
35 positions 30n lo 4lX), ptvf^^rAbly 364 to 3?tf in Che amino acid sequer^rft showji in Figure 5. 

'j'he invention further include^t rtudfiic acid molccu^e^ eiicodinf^ truncatLonR 

of the protein enr odp.il by the human fyl?. i;^*ciiv htuJ ^nalog^jt <ind liciniolo^!^ of the proHcltl And 
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truTi^^atint^'^ Lberenf, as de&cribed herein. It will iilbci be apprcauttdt diat variant iomva o( 
the nucJcic <icid moL'tules kli« Lfivcniion whirli arise by altomai ive splicLnf^ i>i yji rtiRNA 
tOrrtSpOrtding lo a cDNA at ttte iTivt;ntlQn Lire ccicoitipflSBed by ttic irvcntion. It in al&o 
cantemplatL'd that msclo-ic Ui'ut t>lolecaies tlie inv^niinr will he pntparod havf^^ 

^ n^utattoiift RixrK a.s iuRerUon or deletion nmitatjuns, eg. nudeic add moLecuJefi encoding 
analcj^E oi the human Fg]2 proteiti- 

Further. it will be appmdaCcd thut ttie invcnricm includes nucleic add 
cnolecuias comprkiii^ iiuddi: itdd jfec;|ucn<^ hdVh'^ .fub^ftEltiiii] se(j[uCiKL- idi-nt ity with tlie- 
nuclcic liClJ 5cc|uwe* sliowm in F^gnwft 2, 4 and a and fragtoenta thereof havuij? i^i least 

to bii6t^t< wlijrh wi]l hybridize fo these £<e!quenrcii undur btringent hyfarldixatirm on]iditLniiij>. 
Ttie term "fieqiit:nccs ilAviaifi ^;»bstAritjAl Mi]iience identity" itiCiXns fhwe nucleic acid 
ycc5u<>Tn;cs vflndx have slight oi' inconsequential eeques^ce. variatinii.s ftom the sequftrtces 
dlHcJosed in I'lgurcs 2 and X i.t, tht' h.siih;[kx\s functkm in s-ubBtantially (he aame manner to 
piod^KV Suh)*lanUfllly the sanue activity a& deBcrifaed herein for FgU. '^l<^ variiifrkns cimy 

13 be fittritutabJe to lu^iiL m^sfi^tLoiitt i>r ^tA^Ctur^l ink>diE['i:utEon&. Nucleic acid sequences 
hftViiij^ eul^slatUial identity incJude nucleic acid sequenceft hflviiig at leasi 72%, pxtfJetAbly 
at Jea^t 75-9&'!(' idecirity ivith the nucleic* acid iSL-^iiunccit; siht^wn in I'igure 2 and Figure 3. 

IsOlAlifd arid j>u«fced n<Jc]e?io acid molwul^t ^^.nrxidcrtg A pn^bcin having thf 
activity of hunrtan ¥^2 ivi dciiCTifacd herciru Aiid huvinju; u sequence which differji i'nonx th^ 

"20 nucleic iKid KcqncriL^ *hwn in F(gu« 2 and Figure 3 dii« In d^gextwcy in the j5C/lcK<;: CCiJi?^ a^?. 
alno wLtMii the. Aoope of the* invention. Such nuckic ucidli; encode functionaLly equivalent 
protcinu (cj^^.^a protcLA having Imtnan Pgl2 jjpalhyombii^aw wr:tivity) but diffcr tn slh|uciicc 
imxi etequp.noe oi Figure 2 and Fi^re 3 due ta degeneracy in tlie genetic code. 

UNA sccfuiincc vi>lyxnoi'phE*itl« iVithLtl the nuclcutidc sequence of huniEin 

25 Fffl in?iy icmU in silent cnuiBtions in the DMA which do ool af^«t the <.'rtCOdc;l amino acid. 
However^ DNA «;equenoe pDlymurphxsiim- may hfiid tQ changea in the amiato add A^quences 
of hunuin Fgl2 within u i^Opuktion. T]ie!ie i^Jif Lationa in cvn<! or cnorc nuckotides {up ti> about 
3-4% nf Uie nucLeotidfiH) £he nucleic acids encoding proteins having th£; activity of luiinai^ 
F(^2 may cxL&f atfrtorjt; ittdlviduiJlS within n population due to natural alldic variation. 

30 5\i<:h JwJeoridc varialinas and resulting amino acid polymorphisrus ai^e withfi\ the scopft oi 
Che invention. 

Hie nucleic acid moLecules of the inventicii^ can be used to i9(v1iite an F,f/2 
from other species. For ejtiinipJe, u labcllwl nucleic acid probe babed on all dt part of the 
nud€ic add sequence shovm in I'igurc 2 and 3 can be prepared^ and uaed screen aji 
3{J Apprapfiale DNA Ubrasy {q,^, a cDNA or genomic UNA Itbfary). Nudei^-. acidy isolrtted 
by £crecnin^ i>f a cDNA Of genomic IWA lib^^ary can be seqwtucedby standard techniques, 

KNA can \y& isoUtcd by cLoniii}; a cQNA hooding a huitt^rx Fs;t2 protein into 
aix appropriate veckOf whxQh Allows for tranScripLlDn of th<> cDNA ti> pruducu *tn RNA 
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mokcule which encodes a protein i^^lnch exhibits F^li: prottiioinbini?i<i activity. 
example, a cD2SiA cftal cloned dcnviuitre^m of a b-acbariopliftgK jiri>cnotcr^ (e.g. a T7 
promoter) in * vtclor. cDNA cait lifan.wjfcm^l ftl vitto with 17 pc^lymeesw., actd tlu' 
reRultanl RNA <xiti lie i^u>[atc*cL by standard tiecEintques. 
5 A nucJ<*io accd fnolociik' vf the invention including hagmei^u^, m\%y inlso be 

r)i^rTik'ji[]y &ynthf:si3M:d using standard techmques. Varioiij mtrthodii of cheiciically 
synthesizing pn]yLl^xyiiucK'Otidi:ii arc knvwn, including £oC]d-]3hARe 9ynthC2;Ls whicti, like 
pi'ptLde synthefis. has been kiliy !iu(omated in cottkinctciiitUv available D^^A .lysithtiSLZuix; 
Cf>ee «.|$.r Itakura ut id. U.S. TatenC No. 4,593,049; Carcnhftfi* H ul. U.!>. Patent No. 

10 4,45«.()rj(:i; and Ita kura U.S. Pal^jrU Noss UOI .796 and 4373/J7l>. 

Uetcimindtion of wlieiher a parliLMjIai' nuddc ucid moJecuIe enon^lf^^ a 
t>(WtorrX iiay^ini^ the iicflvlty of human Fgl2 can be acoomplished h^' e>cprcbi7ing the cDNA in 
an appioprialft hcmi «ll by Stiindiiid bcchniqu<:tt^ and testing the abilify of the expressed 
(.iTuiein %y> exhibit pruthranibinane actlviiy an dei^crtbed h^viii. A cDK^A bav^n^ iHrtfi 

15 biological ariivily r>f hsirt^jir^ F)^12 uo i!iokiji<)L>d can be sequenced by .sCAiidaril le^hniqucsi, such 
us didizoxynucleatide chain LeronftiaU'oii or Mftvam -Gilbert chcmxcat flequerhciilgr t« 
deLerrninA^ Uxj^ nucleic ftcid t^u'^uence and the predicted amino acid .■iequt^j^re' the encoded 
protein. 

Die iiiUiatiun cudon and untranslatEd bequence;* of hmneox F^H may be 

20 determined using ojrtently ^v^Aikble computer sciftware dca^Egned ior ttie purprv.qa, (^.jj. 
FC/GunA: (IntelliCeneeici^ Inc., CaliJ.). Ttia nucleic add .sequence for & 3' niitTiinulated region 
of kf^Il w shown is\ Future- 4. The tntron-cxon rfriKture und the transcription regwlfl-EOJ'y 
s;eHpiencei> of the ^ene encoding human Pgl2 may be idecxtifi^d by usin^^ n nucLeae acid 
molecuk> of the inverttion encc>ding human J^5i2 io probe a genomic DNA c.]ciiv£ Lcbrary- 

25 Heguiatotry eiementn can be id^itift^d usil^g conV'er^tioftA] ttv:luLLC{ues. I'he funcrJon of the 
^latnents Cun bt^ eonfizmedby win^ them to express a reporter gene flurJi as the LaL'tcrial gene 
(acZ wliicli i<t opieiratively Lutkcd bo tlie etcmentii. Ihuav eonvfmcfE may be InErod^ccd wXd 
cultured ceils using aEaiidard prn^^dutes 0/ iv^lo npii-bunian trftn&jjcnic animiilmodek Such 
cnnstructs; may albo be ubed to identify nucEear proteins interacting witb t]'U& den^CntSr using 

30 techniques known In the aft. 

In addlfion to the tuil length, amino Eicid sequence (Fcguf e 5)^ fl^vs proteins uf 
the predenl invenlion include trunoitioiis ftod and]f>|SSr And homoloj^b of die protein and 
trLii^C<) t«)ni^ th wof M dcscnbcd herein. A famcatcd F^12 protein or fragmenl of the human 
¥^[2 protein is a portion of ttie full-Length Fgl2 amino acid sequenoe h^hv^n^ Ore or mote 

^5 amino acid residue^r deleted. Tlie delettrd amini^ acid rCs^iduet^^ mniy oecuir nny where in the 
pniypepti^1<:^ including ijitber the NMeTJtXjniiil or C-fierminai end <ir internally. F^!2 
fra^jmt-nts typicatly will hiiw a conReculi^'v sequence of at leaat 10, l.^, 20, 25, 30, or 4U 
anitno acid residuett Uxai are identical tn the sequence? o£ the Jxiomnn F^ll. Tlie Ltuncationii 
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ar portion.R oC the Fgl2 protein may ctiniprLiitf an iin^L^cnce that ciipuble 
cioss-runclmg with ailtibc»Ji»f4* raisftd against the Pgl2 prDteiu whose sequence is shown in 
Figure 5. TlienetQie, imniunogcnic porfiony ur frajL^cnfe uf humjin f]^2 proficm*; urt' witliii^ 
£he scope of ttwr invt-rtHon (e.g. itmino acicis W icf <ftT in Fi^^urvs ."5). Pwterabiy Xhe. iriiiiraied 

5 prot^.Ln or porLinn of the protein bindu ivtth uffinc^y of nt Iciiz^t nbout 10^ L/mDie ti>4LA 
nntlbody niiswi yg^utst Ucia^*i\ Fgl?. 

At tlie amino f emiinaf end. the bmncuted prori:i]i<i may h^ve an ctmirto cnip 
(-KH2). a hydTophobic: jLjioup <fi>r i;;<3iTtlplo, carltobCixaoxyL tliuiyyL or TAm^ylaxyCaibMy^, 
an acetyl grOiip, ^ 9-fluoii?iiy3jin«tUoyy-carbonyS {PMOC) group, oi a mai^dviTTnalscult; 

X[i inr.Uidmg but not limited to Lipid 'fatty acid c:onju|^ateii/ pDlyethylErrtc i^bycoL ut 
caibohydrptLKs The tr^rtcaied i>rolein9 may have a r^iticixyl group, tm aTHfcdo gwip^ a 
T-btjtylo^ycarli{>3iyL grtnjp, or a macromoJecule including Upid-fatty ac]d conju^atitB, 
polytfhYk'nG glycol i>r cciit>ol>y(irAt<» ihe ^aJbosy fcotmiTU^] i-xiJ. 

The proteinic n-i the invenfaon mcty aJi><] include anaiog^n of human Pgl2 as 

15 Fihnwn in HgurL^ 5 and/i>r trunCAtiun:;; thOrL't>f Aft described huruin, con^ainii^g; one ur more 
iJlmino acid «;uiisHtUtinn<%j infmrtioiiSp and/cvr deletiojis. AtnLi:tr> acid .s^b.'i^iUMk^^tS nnay be of a 
f njiJietved or non-con&erved nabtirf;. Cuxuttfrvtzd amines atiid £;ubBfitutian& iiwoive feplacini; 
onu UT mi>ro ainctio acids vvitJi amino acids, of simiLar charge, size, and /or hyd/npliobicity 
characteristics. When oniy [x>mjcrvc:d sub&tjtutiunft Lire mzidf: the rcibultin^r anolog should be 

^0 iiin(:tLul^iji]ly v^uiv^lemC to liLisnan Fg]2 as described herein, t^fon-connerwd subjitltutions 
Involve replacing one or mt>rc amino acitls with 01\C oi morxr amino acldi? which pi>!{9ess 
dit^iiimiLtr ch^iri^er M^Xir ami /or hydrophobsctty characteristics. 

One or more amino Eicid insertions m^iy htt intruducvd into the amino StCtii 
BcquencE eu; shown En Vi^ntt 5- Amino acid Insej-kioiis JlUiy COiVtCSi of ftlrtglfi amiim acid 

15 n'^iduie^ f>f ^ex^tienUal amino acids ranging fioai 2 to 15 smino acids in JengUi. I^or exampk, 
EmiinQ acid intfertions Ruiy be udi^d t6 dc&troy the p^othrombinusi: activity ui ihfr protecn. 

DeLt^Uon? niay CQtisi^l of the removal of oik or (TtOi^ amino j^cid», or disci^te 
portions- (e.g.amino acids) from thu humnn FgEZ amino acid sequence as £hown in Figure: 5^ 
The deleted amino licids way Of may C^Ot <vinlignows. The lower limit length of the 

10 result iiifi; Analog with a deletion mutaklon is abmif 10 amino Bcid«i, pretecabJy lOU amcno 
acids. 

The pfotein^a of the invention aiso inctude homoiog^ of huim^ii FgS2 as E<hown 
in figure & and /or tnu\C4*hoii3 theixsif fts des'cribed herein, Sueh homolo^ys wre protein* 
whof» amino acid sequenoeji aire comprisedt of this amino acid sequences of human i-gl2 
^ rei^ioriN frnrn other speciafi that hybridize under stringenl hybridization conditions <6ee 
diBcusBion of bttingenfehylaridizfttion conditions heiein) with e pjob* wscd ko obiatii humart 
Fgl2 as shoivn in Figunft 5. Tt is anticipated that a protein oomprising an amino acid 
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seqwence wKLdi iit at least 721f> pjvtferahly 75 to 90% amiJar, with ihet aminu acid sequeiicft ^ 
shown m figuiie i5 wiH CJ^Uibif prothrombinasE activity. ^ 

The inveiiticiti als<t comeo\|>]fttuy isirfonntf of the human F^12 priif ein of tiie 
invention. An iAnforin CmLtciins the sanie number and Kfjuls of aittiiio udda Bf» ilie prak*!!! of 
?> thu icivcnfcion. but th^ isoForm h»y u differenf moJecjJflv siriicturu. The iRolocms o=J 
oftJitetS^pLuM by the preBEnt inv<irttiOfa at« th05e JxftViai^s tliu same projiertj^r^ <u; the proteiii JSr 
of th« invenlir^n a fi ^dnihcd herein. mJ 

Tbe piej^eiil nwontii;!! includes a huziiau PgL2 ptnkeia conju^ted whh a 
.Rejected proloii^^ ii sdi^table maricer protein (^3^ b^.low) (o prodtiucci fuiiLOii |vi>hi^ris. ^( 

10 Tfeie pircvLe^r^ eiiOiid^-J by nucleic uctd moJecuJe^ of the cnvcntcon, ar particui ^n* 

laieresnf, iHAy bu picpitircd using necomtinaiU UNA methods. Accordingly, ihi? jiudtnc acid ^ 
moiecuLfis of lh« present «wi?ntivn w a fragyncnt thereof maybe ijv:c*rptnated h\ a knotim 
jiuuuiLT inixj an appropriate exjjrfta^PtOQl vector whith ensunub good expressfOn iif ffac; prcrteLn. 
Poflsiblft e.ypjV!(t;Luii vfcton? indudc Ijiir aie not JimEted l^i ooSciiidB, pJa*imid5, or modiiLi'd 

15 vinisEB, so Jong 3>> tlie VAC.tcit ^XjinpiJbtibk' with the hcfit ceH used. 

The Lnvcnllon therefore ronlHnplatr-* w rt'combinant inolrttuiU^ uf thf 
invention coiitaluinj^ :i nuCii-ic uclcl mukciik ai Che in^'entioiv or a rc^gmi.T it Cheieof. and the 
ni;c<:iisaiy elements for Che tsannc?iplirtn and traji^latioa oi the tniiefrtad Baquence. S^iitabK- 
traitii^Tiplioct jind tnuit^lation ckmenfb may be derived tmm a variety of iivmrok^, incJuding 

20 bilcferial. fungal, viral, tnammaliAn* or inSislt j^oriOS. Scksifion of appro^wiafe ^rrtXL»c^ipt3un 
and ttc^il^Lltiiun elcmctitb is dependent on the ho'>t ceJJ ciio^^i^ ijli£Cii;S!»L'd below, and may 
be leadHy Jincr>jnpliiS]X«Ki by one of ordinary skill in the art. HxaiiipJ«»t of uudi ckTOcnh; 
Lcicludc; a traikEcriptiEmaL prnmote}' and eaxluux^^ Oi'RNA poiymcratfc hinding .<ifiw']t/ejioe'v ^ 
ribt>fiom2l bidding ttcquvnce^ mi-hidin^ <i tran&laficii initiaiioii fli^n^l. AddUlcmELlly, 

25 depenijing on the hust cell ctioGen and the vectot ^Jtiployedr other ]|;enctic elienciecit<ir .*iocb a.^t 
an origin nT replkcatioii^ udditiunal DNA leBtriction sibe-ii, enl^ar^rerb^ and iycquenceA 
conferring inducibility of transcripHOiX jnay jflcOrpi^rated inbo the eNpre9?jjL>n v<:ctor, It 
wilt ilii£0 be Appreciated that the nececisary tranftcription and trdTisIatctxct uiementB may be 
supplied l>y the native ^ao ^d/or ib& flankm^ ic^^iuns. 

30 The regonibinant molecjulej^ of tlie Invention n^iiy vilixj contsurt a repiuftex gene 

e-ncodirij^ 91 selectable marker prutein which facilitates the seleLMion of hunt celEb 
tranEformed or trariAfected v^ith a r«r.ombi(^fti^t inolerule uf the invention. HKampl9£ oJ 
reporter ^en«A an* ^i^^^ «n<:<idi«y u protein tuch tis p-galactoaidase (e.^.Uc Z), 
chtot-amplu.-nicot, acetyl- transferabEf^ iizefiy luclferase, or an jjuiugnoj^lobulin or portion 

35 th^rec^f such as the Fc portion of an immufto^IobiiUn p}ief(.-rub]y I^G- TraniicrLptloii of tlie 
reporter gene i$ ixiO«itarftd by chftnfies in fhc concentration of the ri'porter prcrteial Such ya 
[Ugalactostdu&e, chLoranHpheiucol acetyltrixn&f^A^^^ L>r firefly luciferaEe. TlLig malses it 
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pOiSRible lo visuAllze and asKiy for exprewsiun of ins:0(tnbir*an( j)mli>r.u]fts of the invention and 
in parbicuLiir to f le^Ctmfne ihe ^iieici o( a mutation cxti eKprebiijon und phcnu^ypc. 

Reco(iiit>iiianf cnolEcuU!& cnn be iiLtroduct'd into ]iosl cfllJi via tranftionnation^ 
tranBlecfion, inEcrfion, uivCttxifKiMtiCirt Utr. MfitliodA LransiDmitng transacting, -Lfx;. boat 
5 cellb CX|>r^'»«5 Ek;rei^i^ DNA are well knav;n in Che ait {bu^, e.g., Itiikmra et al., U.S. PcitCiU 
No. 4,70Wfi2: HLnnen tit aU PJNJAS USA 75^1929-193^ tp78; Myrray el a]., U.S. Patent No. 
+,a01,542; Upslwll CI Al, U?. Patertt Ni>. 4,9il5;i4y; Hagen et aU U.S. l'^fcnf Nu. 47B4,95fi; 
A3i^"-I el al.. U.S. Patent No. 4.3W,Z16; Cocddul cl iiL, U-S. Pflkftnt No. 4,766,07!3; and 
Sambraok ct al. Mule^luUf Clonine A Ubotalory ManuaJ, 2iid edition. Cold Spring Harbor 
l€ Lttbn'atoi'jr Piy»3fi, 1989, all ot which Are incorporatcdl herein by cvfcrcnCt'). 

Suitable Uobt cells ineluile A wUift variety i>( proka cyclic and ^ukacyollc 
hu^t ccLlft, irtduding bacteiialr mammalUn. yeast i^r otlu.7 fungi, vixtil pbint, or iniiect cells- 
Ihe protein encodizd by the mick'ic ml id uYOlWile. of t>u* invcuti^in^ <i\' 
IhorL'Of, may be e>:presLqed In UiMt-human transgenic animals uucti aE>, mire, rats. 
If) labbtts, sheep and pij^s (sue Hammer et al. (NMure 3l5:6£*0-6a3, l^SS), PAliiiiter ^.l ai. 
(SekiW ^:i2:809-8i4, 1983)^ B mister «t al. Natl. Acad. Szi USA 82:443^4442. 

Palmilerand LirinstEr (CdL 41:343-345, 19B?) aaid U-^ Pa^ftnl Nci. 4,73<>,iJri6). 

T3i6 pi^oleinft iyf the iixveniicax, and portiioni^ tbcreof m^y also be prcpiLTrd by 
c3ie?nucat aynthasis uein^ techniqucE well knuwci in tb^ cKetftislry oF |>r'oieio^ SvCt^ as- fyolid 
20 phiXM: syntliesis (MerrifieW, 1964, J. Am. Ctiem. Asuoc. H5:214y-Zl54) or aynthesiy in 
Upmoj^enoLifl .wjlvlion (HoubmweyL 1^^?, Methods i>f OrjjiUlic C^ejrii-!lry, E- Wanftch, 
Vol. 15 1 and IL Ttiiemc, Stuttf^art). 

Hie jvfoiea^* of the invsntinn niay be canju^atEd wsth other molecule^, siw:b 
a<i pivDteira ot polypeptide^;, fhis may be aC03infvltsIi<^dr Fc^r example, by the syiilliesEs ol 
25 N-tCnEiLnal Ct Ottttatftsl f U«on proteUig. Thus, funion proteins may be prcparecJ by fitsirn;, 
throygh i^ccimbijiant techniques, the N-termirt^J <pt C-lO^JJlCCUll tht piX^tiiijI, and a 
seksrled protein with djesit^ biolo^^al fuiictioiv The resultant fusion probeinfi contain 
\k\e prniej]^ <\r a pottion theieof fuced to the sdected prutein. 

The following? rturt-limitij^g ^xainples aie illuiitralive o( the present 

30 iiiv^ntion: 
Example 1 

1. Clonins Thv J Itunan r«>lh«wnbirta sa Gene (hfglZ^: 

^ A^ fiCteATLOl^ fh^ PAr jjbrnrv and varltyin^r tbc elmea 

liurtt^n genomic DNA from tlie liver was amplifixjd by I'oLyic\cr<uie Cl^iun 
RiaacCion using pcttners 9p«ci([e to lha human cDNA sequeficfi obfained f rom CefnCank, that 
corresponds ta enwn 2 of nicjuzs fgU gMie; Ehe ftfinsf primer CA A AAG A AG CAG TGA CAC 
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CTA CA (liufp17) la at ptisiLind^ 692, ^uhJ lAjitbunsc primer ITA TCT GGA ClXli ClXi AAA 
A AC TT C)u?flp8) is 4it poaiiivn 1133 of the huBcian cDNA. Hit PAC library, frcvm Cifiiioenft 
Syatems lnc_ (;9L LouiS, Missouri), scueencil iwing the miigle Afftplitson, i>f about 30J 
nurkoti^fes in Lengtli, that was produced f«Dl» tlit above I'oJymerajte Cf^ain RcuctLun. 
r Ulc^u dOnck;, nsinicLy t>^h)^^ 6360. and G361 were touud. pOSitiViz fur this sct^enii^j^. Th^. 



CD 



iU 

jiLaFmiLds i^nnLa Lninj^ th^^e. tliwe clonii^; wun? p?urificd tisin^ ihe. Qw^*n maxipiep DJMA ^ 
piinfkatlun protocol. 'Ihx^ quality at the poiriJied DMA a^id the pccficnop of the. if*$tf\S \ve«V 

verified by rfigrjskrpfj Hie pkasmitl with Not 1 rcBtriction en«yfnc (Canadian LEfe, J 

Burlington, Canada), and subjecting the .lamples to Clfttnpcd ilomogerous Riectric Fidd <^ 

tfl (CHEF) j^ei f]«:trophon?SfS , kit 121) imjcflG, 6 Volts, 1-2U M«yinds raiiip interval. 0.5X TDE, ^ 

and rmi time- ot IH limJis. ^ 

TIk- d^nic was chuaun lor the rest oi the study b6;:Eiuae in a dot blot 
anaJycis ec consisJently hybridized toseiijse primet CSCA A AC AAT CAA ACA GAG CAA A 

15 (hNfli>I) al position 100 ami ailtB-^unaic primer af position ATTCCC CTA TTA CAl" AAC 
CAA TAC (huflp2) ut position 1403. In tijder io r^iuce the DMA into fragnifinbi oS 15 to 10 kb, 
wMlMi i$ a ccirivoiMi^jM MZf. Mai^e to \\'(>ric with, the 6360 clone wa.i digtistr^d mul^.r 
sub-optimat conditions ivith the lestriction enzyme Itan 3 A {C-^nddLiim Lit'e^ UuTEcngton, 
CaimiA). TYkiz uppropriiUte di^vbt cvndidon waii found by incubating 5 \i^nif DNA with 1 ^ll 

20 of 2 ^/jil, 05 [t/i\l &nd n.1 of Saw 3A for one hour, ut ^^7'*C in & fofal naactinn voloine ot 
20 and observing the liizG range of the DNA lrBgmiGiit<» <\\i a CREF ^cl; th&r run condiHonb 
titK' 1 to 10 ^>00nd£; riunp ineerval, 4.5 volC^r 120 um^lc:, 0.5X Tilt!^ ^^id a l un time of 16 hounS- 
lite ^36n clone was large scale restrict i mi d3ge<;ted hy propurtiona^ely increasing the 
^rtAOunt uf DMA, rcMUtion voiumc, and thiti amount of enzyme, tiiat 1^ iO |lt, 

25 respectivf^Jy. Tlie final product a of i]io restriction dij^iit wcri> subjected to CHEF gel 
ckTctrophDTCbiG at the abuvc conditians. I'he DNA band coriv».^pnn<ling to <>-9kb was extiscd 
arnil fMgfneot? Wvre cxtr^^Cted usinjjj the Ccnc ClcEm DNA puriiication kit {Uro/Csn 
Scientific, Mississauga, Ontarici). The fragjy^«rt9 were lij^atcd into the alkaline 
phosphut'iUjc (PharmacLci, Uppziahi, Sweden) treated BamH'l aitc. of tht BiuL-script II 

30 vector (StratagenA} and L]-anRrecled uUO DHtOB rompetcxit cells by ekectreipnration. This 
Eiuci&rxipf 11 library wu« screened using th£ huflpl and 2 primei*!^. Tlie jirlttxers wer?- bbi^led 
ht the 5 end willi gatuma P32 by using t^* €Li7.ynit PoiynytlJ^itidc- Kinase (I'harniacia. 
VpjvsulA, Swoslunl; thew primers ivere w»t:d ti> SCfOOn the feilut^cripf Hbraiy. Hie clone ]1A 
hybridized to both theECf primers and was used fur Che subsequent work. 

35 c) gg^ueuga^ig 

The Jl4 clone wb$ !i4tqueiu:ed by Saci^r dideoxy chain termination metJiod 
(rharmacia, UppBala, Sv/ed«n) and the apprf^priafe primeis. The atiqtae^jice waa read from 
\hfi auttsradiograph u»in|; the Helixx stiqucnce reading equipment (HcUkx Ti^hnolofcie!? Inc., 
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Ij^caThoroiiRti, OntMLi>). New pTwn^ir* ^fe danigjied liaMd on the outcomea of manual 
SAqu^nc^Liig. ai^d the published cDNA nequEnce. 
l^jg^uUs iwil diticn&wlon uf ckiniji<r hfjLrl2: 

The orgaiia7Aticin of liie J] 4 clone ib tiummLiiTL£C{.L iji Fli^urc L The coding 
5 repion ha& been cxt^-TOivuly AiuilyKcd DUld cpmpaftsd lo the incniRe geiw. Tn fi^i^r gatlicr 
into Lhe functtanaJ propeities of thiB gent:, the prottin t?L^uenCO wdis predicted fr«m 
Ifie gnomic Mjqucncc mvl i.'vmpuzvd to mwiaJO.fgia <ilitierl pfmU^raimbina.se) pivilai^ and otlwr 

i> The IxaiiDcdbed lej^Dci; 

10 A fv.pprkftd I'DNA 5*eqiienpe rtaiis 35 bBfxe<i up&tream of the tiajislatlon start 

site {Rufi^^ aiid l*ylfita, 19^5). The lust nuch2[>tl[it: irf tkic rcpi>r<od CDNTA ui ccxniiidtiied thu 
putative trurscrapticvri SUkti sJt^. bi tr-ukftrycHe? ih* iranficrjptioti start sit* (+L) has a weak 
consensus of pyCM A+1 IMT/Apypy^ ivhere adenine at tfw thiid puwltion i& £he tcjmBcription 
■ start site (Javahcry et iil., 1994), The cytwii^e. flt -1 posilior n^ore i:i>rts?crvcd tinin tho 

15 AdCiUJXe At -^i po^iLioii (Buchei, P., 1990; Bucher and Trifonov. 19S^]. in the h*gl2 cDNA^ 
the first nu<:Le[}t!de it; a cyttisinu, and the trdins&'.irjptsuii udtiutiuiL ifite doL> noi cumply tis tbi* 
Ahc^ve onniMinsif.s. Ta tK« coding region tliere aw Jong fltretehes of onnserv^d sequences. In an 
ali^ATiient ot exort I of fg{2 snd hf^2 there arc ||^ap& in the muuiu: uequencG, th^i^' ^npb* 
cor«.»«pOnd to tht iSiniiio adds that m missj^i^ in the rnoa-*^- protfiLii (Pjgur^t 2). Note iliat in 

2jCl FLguie 2, the 5 untransiabed repons {DTK) [>f and hl:|;l2 are not tiicLudcd. Mcm;^ c^f the 
mismatches aie at die third iiuduutide of Uie cudona. IwaiiSft of codon redLtcidarury, tUese 
micleoted^ diffei^nce dn not translate to differenub a^ the: amino iJbcid kcvcl. The liecond 
exon, whidi ci>mssporidi( to the tarbwtyl end of tlie pjiotftiJt^ « inouft Cjooswrvecl than «yon I 
(Fcgur? 3)- In Pcg^^e 9f e\on 2 19 Uiclvded only until the translafion ftop site becaube thi: 

25 nioiiGe and the hucnon fgt2 sequences divei;ge after the trEmbliitLun. £6up i^itc. lYie cCu^£Cil$uiS 
iyr thv 5 splki: lunction is A/CAG<-I)C(+i>TAAGT where clcavAge oocoj? between -1 and +1 
(13-reathnBck and Cliamboai^ I9£1l]. Ttits .splice alte GonsenBus is observed in the humaon i^\2 
f^uMs The 3 spike: site conitunsu:^ iii <py")nNpyAG{-l)G(+l) (BfeathnACk ftfici CiAmhoix, 
1981}. [n Itie liitm^i'L gene the 3 en4 ^^uerice at the intron ifl conrarved but nof the exan 

JO MM^ueiiix^; hfgL2 has n thymidine irutead of a ^Luuiosiiic, Except for ati nd<kiti<jral gu^nosir^ 
at pn»lt.[<v|> "iA of SiriE ctf the ^eiiiTmic DMA, the coding reglDns of the genomic and tlu> 
cDNA are identical unUl thtt last 39 nuduo^idL'S of the cHNA. A p«mftf de*igiwsd on this 
regioA, ImflplK^ does not hybridize lo the 3 I'AXjs. This lej^ion 1e not likely to be exon Ul 
bcLiSDsi: ill mouve ig]2 th^^ 19 Jio evMnice for the prefience of mtron 2 and also, l3u9 region of 

35 h^^l2 docy not have the tonsens^is for introci spifcin); (Koy^ma et at., 19fi7). Fi^ur^ A id the 
incflinpfetcly f^equenced 3 ITTH hf gC2. 
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Tlie hfgl? protein is 439 arjlinu Atfids l<ttV5- lire first amino ACuls af<^ 
coined by uxun L Thu 205th amino acid, a valine^ tRcod^d by botb cxoai Ir onu nucleoside;, and 
exodi 7, two nucleolideft. Titf. *cst Of Ihct 234 tunino ncids aie coded by exon 2. TL^c Kvni«iU 
5 protein i£t 7 .'^niinO Atids loci^a than ths mousB protein; Lhe Eti^lca Atnino cicldti arf: coded by 
exDii 1. Comparing tlie niftiisfl and tlit- hum&n protein j;c(|UEncE. the caiteoxyl ^rtij i:* morc^ 
conscrwed than the iimino tcrminufi {W^ ure P). There are ffl'e glyco&yktaun sitsB and Every 
ottE of EhfiiTi ar^ i\>jisen'*5Ct ra the jIUjuw undhumnn proteinK (H^re <T).Tlxe amiilti tctminus iv 
thi> nwjst hydrophobic rEglodi of diE protein. Tl^ft regioal between the danineiv in pcwiliort$ J 2 

'to itivl 23 Is hii^hfy hydruphubLC. Ihe amino itcids behveeci Jeuclne pOSltJcn 3 und sicrine ciC 
pofiltLon 11 are moderately hyd fOj>hobic. Because of the short hydI^flpllc^^>f^ str^'tcll o/ 
^minii it ib uncertain whother hf^Z ib j tranEmejiilis^fie }>rOtCui or n eecreied piotem. 
hor the v^aaniij givfin be]ow, il is rtiO^e. lil^fly Ki be a type Jl ecboprotesn than 0 5etrL-tL*J 
protein. Ihc tninsmcmbranc region texids to contorni \o hi^lkili structuzc-, which Lb 

15 .9uggefi^e4 ill H^urO 7. L-CiiCutc^ i&i>kruc:Lne, phLnylalnninG, and valine are t:IikS:!;]iiud an 
strong U fih©Et foraiers, yet in a iiigJily nodipftlflr envirfiom^nt Sxith as a lipid bilayer, tliefie 
ruidiitueft; wiLL be f Drcsd to Ets&uitiE an alpha helical confomiation in oriit^ tu Create a i^t^blc, 
maxifnaJly liydfOg^rt bua\ded strtulturc (RdthmccCr ftnd Dcber, 19^2). Above all, th^re aaie 
no Bignai peptide cleavage Bite*; in a >iigna] peptide, cleava^ oixwrs on the ciirboxyl side of 

2[) th4? sai^^U jtliphiiilk' ii':fidue£, with the moiit cumniun eh^uvaj^ BiE:e being, alanine {!)0%}, 
folJowed by glyi^ine (24 TC), seritifi (12%) ai^d ^.yirteine (8%) (Tleithmcicr And DL'ber, 1*?92). U 
hiHifr been prcppoBcd Chat (h-c ortcnhitiDin tif mi:mbraru3 pio(eini> j& dependent upon dlf rerenceB 
in the cbarges of th^ te^ldaes flanking each Mde. of Uhe fir^M hydrt>phCkbic sclent. ha^U: 
rciiiduezj tend to be ^oimd cm the cyhsplamnic aide of the mcnibrane, which ij? in hrg]2 

2?> (Uefthmerer and Deber. 1992). 

Uaaed Don the cataiyClc aite, proteasefi are clsfliiifi^tl a& S^rcne^ <:y^fo'ii\ff, 
nRp^tMtt., VT motallc protcSisv» (NikiLwiuijinsi vi ikl,, 199*5). In their active iona, all 
•essentiaJ coagulation factai^i and their Te^ulatmrB are AEiine pt^Hease^; and fhey belong to 
family 1 of the cinn SA (Datvit ct ill., 1991). DFP (Dii&DpropyJ Fluom Phouphaie} 

3U inhibition as<>ByA isnply that ^gl2, the mnuAe direct piotjirninhrcia^e, [h u sCiTll^O pri>t^AA 
(Levy Ct at., 198^). The predieted amino add Si^uenCe ul&o indicates that hf^H ha& a 
gjieater potential toba a AeirinE prol^aiie inntead of a cysteine pi^>t«a$r$ {T^ble-:; 1 iuld 2)- 
hfgl2 there an! no serinui; thiit are in the vimijc context as the catalytic mme residues of th{? 
aerina proteaneft of the coagulaticn caacade, GDSCC (Danetl and Rawliti^Sr V^^} Ilawljn^ 

as and earrelt, 1994], Both hf^lZ and fg12 cooild he clan SF verine profccase, as in Table 2 
(I^awlin^ cind Uarrett 39^)- TliC f^l2 piofcein hits siome siniilarify to clan 1 cyf^teine 
protease, a& on. Tabl^ 2. 
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After tine cyBteine at positior^ 212, the rcbt of the enit'OXyt end Of ll^c p/<iU^in 
cotsalsts of a domain hcmolot^i^ to PREDa (Fibruiose» Helabad Domain) which is found 
DTI u numtiCf i>f dtfFer£ait proCieijis with functional disxTnity . Swci-l* cyf tbuac proftJitl;; Are tliw 
three ctiatns of fifaiiiujjscri, tCrtadrtr flCi>Uiir HPRRP-1, etc {Fuegg and Pytela, 19913; Koyaxns 
5 ut aS., 1987? nc»r>lj«l«, R.K. 19S4). 

2. CKaiacteriz Jtion Of The Prumotcr iCej^iOA: 

The J14 done nuntaiz^i* about l3EiD itudvoticlci^ upf^tif cam tbi- coding ncgion 
hfglZ. 'Ihlii (£ntiiv rL^j^iOal vv^ft e^eiiu^i'hced by Sanger didaoay chain beifnrtLiiatLDii mettiod 
10 {PliCUii^iifirt, Ujvpsaia^ Sweden}. The BLqucncc ivi^y rcEid from the uuturadiogriiph using 
HeJLxx MjqucncL reader (HdixX Tts^hftOli'^BieH Tnr.., ScarlKimuj^]!, Otitadft). Table 3 lUti Ihe 
pncncj^ fc^i? »ftquencin^ thi? putative promotiur re^cn of hf ^12. Tli£ sequence vvjis 
analyzed UKiiij^ the DNASIS for Windo-Wr sequ^ince analysts ^oftwarv^ (HifJiChi Soflwane 
Esi^irtcccut^ Amc^r ica. \Ad., ESrumi, CA) for putiitive tranticriptton f actoir binding Rites. 
^-'> R^j'TVtoya^!5U?AK^IM^<^/'''^'*^"^^ Antdysiii uf hf^ta PutiiUvc- Promoto Ru^wi: 

Tlur prOflrtOtW cegtfui does nm have a typical TATA box, TATAAAA^ wiiei* 
<h« Ad^iune ill i\ie secnaid eltuI sexth po&itionb, smd the thymidini: in thib" thud positicn live 
more conseri'ed fhrouj^houf ixU eukfttyotic geae? than Hxe rpst of ihe TATA box nucleotides 
(Buditftr, P., 199n; Bucher and Trifcmov, l^*i3&). 11ic> hfgl2 fjEne itas <i TaTA like i5i*quencc, 
m TATfAAA, afeout 50 nudv*>tidcS upstn^nm of iht? irBnslaii<>ii start .site CFififUres a and 9); a 
tyjiiC*il TATA liox i.5 2^ lo 30 jiucl-eotldes upstream ixf tran&criptttxci start site (Buchcr, P., 
19<HJ; Uiicherand XriivnjVr 1^(5). A» tlw? TATA fli\d its cwxlexl are idei\kic»l in mo<Jse aiid 
humfin fi^2, tlib n?g>on jiosgested to be of JunctionaiiiEiportsiiDe. 

An AVl Bite lu located .ibout 20 n\»clcotidi?8 froar* Hie TATA (Figures 8 
25 and 9). The coiLuenSuS fvi* API nrioti C i S TG A5TC A, where S 3a a guanine ur a cy tosine. Exoepf 
Joj- Uie central cytMine in hmnanb 2nd ^uondnL' in miKUie, fhc API s'tti tb* identical in mOu&c 
iind human direct piwthrombina^e K^nejs- API is compoa^l of dir^i^M of prokeins 11i« Fo* 
and Jtir^ pn^lo-cmcogejie iamltieik The Jun fanuiy mjemberB are DNA binding proteinE; they 
bind to ehc Al^'L liitc as hcmodiitte» Of as heterodinner^ with Fos mennber^, Upcm ACtiVAkiciv 
30 Jun geti% <lc^|>liOfti>l^orilated at a siCe praxicnat to DNA binding domain and acquires Itc 
ability to bind DNA (Curran and FtAnza. Woodgeit ek al, t995). FuftherttlOWr the 
trA^sactiVCitirt^ domain!! o( Po& and Jttn gek phoBphoiilated and are able to inDeract with the 
iran^crlptLon machinery (Woodjjctt et aU In Qe<t^\£k getWS Wich ^S ^iSJue fAt'tC^C iS«tie, 

th^ AP-I cft t^utt^d tot both cn(n5tihitE\x> and induced «Kpr«:s«ion (Mstckman crt dU I9di9; 
35 Moll fl id., ly^^S). 

Jnieiejjtingly. hfglZ hna 5i Nuckar Factor !L€, (NF Hjfi), bit^ding sites. The 
cimsenwi* for thift tfanBcriptiot* factor binding site i* T{T/G)NNCNAA(T/G). This cegion 
ivas fif &f idcnfified In the pcoiYiotcr of Ch« ILfr jfewf ; it is located about 3S0 nucleotides 
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: Lj]>.St^eai3n of Ih-c tronscriptiDTi stait site and upreguiaties Lhe tf«tl!f»criptiun of the iL6 gene 

{Akira ct 195»5). In hffji2, ihe first NF bjndHog Site located about 30f} ttudeotK^e^ 
fiom the irJin^ttatiwi btart isitu. JL6 bEJang^ to C/E2E5F, CAAT Enhancer Binding ItotcEa 
fnmily of transcnptiftu fantofS and Aity tlie C/EBPs can bind to the abf!(i'<i con*eriSUS 
5 fciucjiii'iiiv {VVcdcL and *i£aegJ«r-Heitl)jvic3ir 1995). TJirt CA*bi>Xy] end of these proteins are 
coLisei'ved and contain thu PNA binding; baeic rcytun and dinteiiung leucblC zipptT rcgitm. 
The amino teiminus conlain lh#! IrArtMldivataHf, J^^nwio [Wwld and ZiegJei-HeitbrocIc, 
199^)- C/EBFa rejipon&ibie for Cioniicriptlon of adipocyte .aperiflr ^r^e» luid ctmtitLtutive 
eKpiBisiom oE Jiver spftcifir gccie* isuch iis albutnirt And tKinufcnin. C/HE31^ and d pky a roJi?. 

10 in tiic indtiction at' acube pfiane je-.^jionne gen«» ot the l^vt'f Acid cy£oihine gene& of 
macroplia)$t^d {Akirii ut nL^ Wt'dcl and Zici^er-Heitbrock, 1995; Ahirft and 

iGBhimoto, 1992). C/KBPb Qt NP U.6 inRNA level » mpiiily iiidacEd in the niacropliagfe? as 
a result i>f cytokine inducCion. Atso, the Lev^L of C/BSPa aixd \> ^e^fii t(> bi.^ invenwly related 
(Akira ^\ a I., 1992; NIkxt^ iind Kuiiimuto, HLncD, the latio of th^. 

15 C/UBf'ii. may influence ttie expteftsion 1irg32. In c^.rtain InooiCpMUA patiuntii mntation 
\^ fr>ur\it iix thi* CCA AT box of factor IX g^Gnc which indicates the unpctirLaMf.e of W\\^ rjR 
eJement (Petenfmn «C ^]., 199^*)). 

TCr-1 (1" Cell Factor 1) binds fo £f^e A/T A/'i' CAAAG motiE, The eMpreHsLoai 
of this tranflciiptinn facLo* appears to h^- coinpJe!«Iy reniricTed lo tlie. T<:dl lint^vgic und u; 

20 CDnfiiuxl to eh€ nucteub (Cai^trop eE al., 1995; Veibeei: €f al., 1995). The DN1AST5 !i>oftwar^ 
pacKAftf* h^?S idrctcd 10 TCF 1 bindiii^ fiitt-S in elic prOrjU)fit:r jvffion of h%l2 gene. The 
presBXice of TCP 1 binding motiifA could be rcqpcmnible tor the ig|iorted »>nstA]h;it7Ve ep^pn^j^con 
nf tht* gene in T ceU& {Rucj^jj; and Pyhzla, 1995; Koyniciii K^ at.. 194J7)- 

Ivlembeift of t^e en L proto-nncogane iannily bluds lo the FEA3 doit^aiiv 

25 PolyomavlruS Enhancer Activator 3^ ivhcch haii a ODn»Ensiu^ beqiience ACGA ACj {Xui et bL^ 
l<*y2^ VVaBylyk et al., Wfl}. Tl^ew (S a FBAS sile ahnul I2fl0 bp frOTtl ttit (randation start 
SCtC- (Fl|;^LiTCz; 8 and 9). There is e\'idenoe for the cazpordtive interecticin betweeii AP^ and 
PRA3 (Wasylyk et 1990). Scmna of tlw.- proarwHers wrtfi PCA5 citottfe can be jEsroupcd 
accoiding to the type of Inducerii wbidi activate their tranwfiptJon I) aouto phtiso. respo^fto 

30 ii) t^Acnma mterferon and ill) mitogens and onco^-nc^t (Xin et al.^ 19%). Ae fg]2 gene 
expression irtdnctd by vifal infecUortr bfgt2 gene produrl ccwdd al.RO ^ ^cute; pha-9ft 
TL'&pon^^ protein. The presence of many putative bHLH (Buuic HcLbc Loop Helb<) domainb^ 
with the ooniien!iu<£i ol CAXXTG, n^ay imp^y that this gene i& under the hiEluence of many 
Dt^fA binding tran^^iptloifi Qctivabor-t (Mut^re et al., ]991). These transcription activator 

25 pzotetns cont^irx ^ «^int^ of mainly b^sic re^Jues that alltiWis Iht hx.4i;^-lojp'helix proEcins 
10 hnut I^NA. The MKond xc^on cb^itacterlEed by mainly hydrophobic reEidjue^, flte HLH 
domain, allows Ehene proteini& lo interact and form etiher homo or heteio dizner.^ (Murrx* rt 
al., 1994). 
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J. SizLiiBtbe hfgl2 Iniiviri by PCRf 

Intran 1 waB anipEif ied by PCl< UEin^ tine primer oonibEnattans hufip3 ivlCh 6, 
end liufip 5 with 6 (Teibk 3). Ax; bcmplaitLis iux «l^tlfllif icAtimi J14 6359, and 6361 

S iTCrc A» mfaalioaeLi abwc, 6359, ^3^flr ^3$t the TAC d<inp.» tUa| cwtaiji 3if852, 
and JH if* n. aubclcme of 6360 in ESlue&cript IX vector (Strafeij^enc). The reactic(n& -were 
performed in a 50tl3 lOtM vol\im*i <.drttAinjna 25p molea of each 3)rimeWr ^0 |3 M ^"-h dNTF, 
I X PCR, 3 or 5mM IvIgCJZ, and 2.5 U ai Taq Polymerase (Canadian Life. Partington, 
Canadii). The rcuLtion \i'ft* iiibjcclcd to ite*i<*tvrinR al for 5 minvte*, folio wud bj 3<1 

10 cyck'st of 1 111 i iiLAle <J eiiatLiHiig At Qfi^, 1 nninute Jinnealkng £t ^U*^, and 2 m LiiuLa evfcext^tLcm at 
72^C. 'I he rCK produLfct were ckct«iphyrt:&L*d in 0.8% agarose, 0,5X flili, and O-Sug/m^ 
eehidium bwmido. 

A 2bC0bp ainpliCun wbLb %;>'iitkiOasi:d Xvhun tlic primer huflp 3 and 6 w<&s 
15 used. Wli^ii htjflp 1^ a»d 6 wers u^ed the &Lze of the anip]icoi\ wa«t 24(10 3;p. SuHr^iClcrig Lt\£>t 

Gxtmic region, intrun I i& aliout 2200 bp, which iS alsi> observed in monsE (Koyaina ei aS., 

J 9^37). Air menlLfmed earlier this intrnn of human fgl2 has the cmi<ien<iuf) fnr intmt^ splicing. 

Hie coriwcibus fi>r tkif 5 sp^lLoft fimctfoii is A/CAG{-t)G{+l)TAAGT whew clcavsii^^ oceuns; 

between -I and -t-X {Ure&thnaclk and Chambon, 'i'lus splice stte cnn&sn^ius ie cbservied in 
2D human f(jiZ gene, lliv 3 spike 4iitu cunsi-nituj is; (py]nNpyAG('<l}G(-^l) (BrLcithnach und 

Chiini\iunr 1961)- Tl thf% human 1h« 3 «id Rcquenoe of tha intA-Jci nnn^w^nr^ hv\ tuvl the 

exontc £iecf uence; h^l2 baa a Chymidinc: cn&tejcl of 8i ^uiuiount;^ 

4. RT-PCR <Bi hf ^12 frOi» h um»a sm^H inien tine boba] RN At 

Method; 

25 If I Ofder lo s^ynihwi^je Hie fiwt girand gDMA fro-iTt Uumart *mall intestine 

total KNA 4 jLig of KNA {Bio/Can Scientific^ MibbiEiBnigEi^ Canada], 2^J of llandom hexamer 
at Stock cucKuntration of 1 Hi$/nl (PkiAcwiaciA, UppsaJs, Sweticri), 20U of RNAae Inhibitor 
(Flvarnaacia, Uppsftls, .Sweden), and DEPC treated wafer tn bring Uhe vokume. to 12 wem 
added together and incubated nt 65"C for 5 minutes and quickly chilled on ice. Then IniKO 

30 «tch dNTP (1 Ml of 20mM stock), lOinM DTViZ \\X <rf O-IM DTTJi, 4 Ml <Jf 5X lat strtod butftr 
(Canadian Life, Burlington, Canada &rtd 20UU MMLV-RTa&e buifei- (Canadian Life, 
BurlLnj^tor, Can&dft) were ^cubft)ed fn^ 37X For 1.!5 ]igur=t. Tlw rwtHoii mbt was hoattsl ftt 
EfS'x: for 5 minxileE and difutud 5 fa)d with 80 \i\ <ii DEFC treated water. 

FAlymerEisD Chain Reactlcm was pBrfoimed in a 50 reaction volutrke, wltti 

35 ID ^ti (^f the Abcvvc RT m Lx, 2.5 pJ of iOf jnol/|il of fien^e and anti-sei«<i prtrrker*, O.imM dNTP, 
IX Taq buffer. 3niM M6CI2 , «ind 5U of Taq PolytttcrAWs (Canadiun Life, BufflingCion. 
Canada). The primer f;et» use J for the PCR ce^kCHon were huflpk and 2^ huflpl and 6. huflpS 
and 2, huflol^ and Z6. huflpLS and 2S. hufiplS and 26, huflpl5 and 2fl, aod hoApIl Aftd 28^ 
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TliO wwicfcion DonditionB weiTe95tJ tnr 5 rtitiiub?.'*, hfiil ^ cycks uf 95*^ fai' 1 niirkitte, 47 or 57*C 
(depending an the primet for 1 mb^utc^ and 72"C far 2 nniiutes. Tltu rC4 producl& were 
cL«CtfOphurcfic:d m0.fi% c^aroBz. U>.5X TE5B, and Q.F fXg/ml of ctiiLdimn brcaYiLde. 
ItesuitSJand dLSL-UBaiOil <if RT-PCR on human iJnaU intgi^tif total R>3Ar 

5 Kiic^jj and Pjrbeia had reporfced Ihe duninj; of cDNA, from human ymcill 

iiilefitine, which \$ hcmoiogou» to ^^cne coding for mousie Fibi:ifici|$tin like prut^en (KuRgf^ 
4)tnd I'yfeta, 19^5). Tlie RT-PCR resuUs slwws that ttiEie is trdfted ^£^12 cxprcs&Ed 
COOStilul^ively in hutnnn timall inteFtilne The primer? Kuf1(i2& ^d 2J& are Jocated dfvwn 
stream o£ prtmers JiuflplB and 15; and liU 4 priiuuLTb are located in the SUTR. A& the primer 
1 D combinuh'un& huflpl3 and 16, and ]iufJpt3 ^nd 2fl produce amplicumii, it Btunv.i Lha I I he OAd 
of the J 14 clcviie is Lmlct^d fyOiZt on c^xcjn. At huflpl5 does sint »yjithe:3izc nn junpiicoiL with 
anti^Mse priiYiera, ttie last 30 rt<jc]ei::tti<te£i rfporlL^tt by Ruagg and l^y tela xnuat bu iy during 
urHfuct. 

5. RestrEctioi) mapping Lhe PACdOilc^; 

Lti urdiT ti> find the sipproprjatE: rc&trictinsi en^ynn^, the PAC cL<iii&ci 635!i), 
ihMU, and 6361 weie reslvictioii dig^yleri with both fwquent and infrequent cutteWr nam«ly 
RftoRI, Hiiidlll, BamHL BgJIL Kpnl, Sc»I, Xbal. HincH, RcoRV, SouiL l'»tl Sail, 

N<3al. N*itl. MlKl, HpuHOCI, Bj^ll, SslL Xhof, Clair Sfilr l^JuI Sacll. "Ilifi final ii^^ppijig w^S 

20 pcrfurmcd wi£h Che infr-equenf^iy cuctin^ lestrictlon eiiKyme^ Mnil^ SmaL and and 
widi the fiv.qiu»ntly Cutting ert^yrtWft Efi>RI, HtndllL Ptetl, and i'vull. Hecaus* the ^hov^ 
PAC ekunub did noe have any intexnal NoLl site, they w^re dij^esled with Smal and Sail 
ft^patately, i^tld aIm^ Willi Notl; this fai-lHtates the: prvcess oi mapping. In all i^Sl fiction 
dijij^eoficsnG, about 2 \ig a£ DIM A was used hi 2JD|i] volumer with tlie apprupriabe re£h^iction 

25 enzyme. For the duubk' di^^j^tt. Hie DWA w;tK digested overnight wUh NotI in a IQ^l 
reacCion voliini«%r ^nd nn th« FnHowin^ day with Sftll OC Sirux[ in a 2[>^l vnlume, under 
appropriate buffer conditions. After dtgeating with infrequent ccttlois, the DNA was 
&iJiijecled to CHEF {;lI cloctrOphOrCsui. Iw best rcsultdp the njn cDndLtioaist \^>eK Fdund to bc 
120 angle, 6 volts, Mft second ramp Ltitsirv^l 2.7 ]ite« of a.5X TBE buffer, 25U ml nf 

30 aj^^rotse (5efcilC(.inMe)r and run time of 22 hiouT£. AfCer dige-iting Ui« DNA wi(h frequent 
cutters, the DNA ^vbjected to rej^ular gel «kectropitoxvjfi&, at 30voit6, tax alraut 5(\ houra, 
in 03X TBE, and in 0,T% a^ose. 

FLgufft lOA Ls Art example of doctiuphoreais o£ PAC cinne<^ m CHEF 
35 AppatAfuif, after digcstinja; with inEiequcnt cutters, i^igure lOB ift an example of Tc^jiilnr gCl 
electraph<kt«esis PAC clcH^es after cutting witli ftequeat f uttuxi;, Thbi^- clones- must have a 
high C-hCj content bec^^e^ e.vetn the r^ne oiittfrr'^i digest Ll\c clones quite frsquenUy^ ttieae 
enityjnes rf^'xv^nize ioni^T ifcqu^rtCOB that also htfvft a fl+C content. Figure ll is ii 
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reslfiction map at the TAt." clones. The prcKLncc of A StftdT Sfitt within tli-c hfgli S^f^^ 
ha&tcned the proie^* of mikppii^H hf^l^ witliiw the FAC clones. The appinximate sizes of 
the. 3 PAC t-kioe?, 6359. fiSAFJ, and ^361 are 159 Idb, 159 kb, ^uid 116 kb, respecfively. Thx: nuwt 
flccuratEly restricfion mapped cIuhe is 6360, Thi? prejeoce of a larf^e rmmhof oF J>aI1 anrf 
5 StTi^l .'f^te^ has linutiAd the accui^acy of Tnappin^ £he cloniet (^359 and 6361. l*igu]^ L 1 shoiv& 
that the urLEfntaton <ii the iniicrb in £359 l& vppoaLte to thAt of 6%0 AAid 6351. 

The prDfcin b'«!quenDe homuli^y betv%'ecil £^]2 iutd h£i};r2 su^^Gts that 
•Ahv codes for a Uircct pJWthrarftbinaftC A psntotyjw Ua» beeii develo]>ed to synthesizfi thfl 

10 rDNA rcvr* hlg(2 t^al <:^]i be uned tor exprcEsifin btudie:;. Human small ineejitine bntel i^A 
(Iho/Can ScienElEic, ^Avusi^an^^k, Cuncidiii) i;:; bein|>- u5l'J as tlu.- template fur fcn;f btr^nd 
Synth*?? J^od random hftxamers (PIxarmaciBr Uppsala, bV^edeit) ai^e ti3e4 f\9 \>fmiirs- Por 
the I\Il< reaction hufip2M and 30 are uaid a& primers. Hie KIR product wiCL be cLetned IMo 
the. ifficlor PCKJ-'I (Invitjogen, pan D'iti^a, CA). The in.'smrt will be rescued from the ve^-tof 

I5 using £hc< rciitricfiort enzyme IkoKl^ lhi& inbert, euntainirk^ the coding regian of h%i2, will 
\>e. cloaul into the Eci>Rl ftite cvf Ihe. ve^oun' pcDNA 3.I-(hi3,Tny-f.) (Iimtpogeit San l!>iegrt, 
CA)- In order to incraase tha tranfiient transfecticai ef fidency^ the; vectuir will be linearized 
9iid tot^Sifectcd into COE» ceJ], w^uig ]jpo£ecUi\. Hie tiells will he m(ila]ly iscreeACd u&irt|$ 
the Jilandard pr^icc^agukasU ae^tay. Tlien coagulation asftays wihl be perforioed in factor 

20 dcficiwTf plasma fo see if they carry Che pobeiitial to cxhiLut direct prothrwmbinasi? 
activity. FinAllyr prolUrorrtbtn cleaving a^^ayr; v;ilt be perfonned. in preEence of antl tis&ue 
fiu^toT and anta ijxctor X by monitoring Ihe cLe^va^ of lUCCiC ftCtEve wdiixi: iab^H^d 
prottimmbtri- 

Noithcm If IdI Di human vmsiLI intestine total RNA; 
213 75 of liuaYian sin^il i;Ue.<ttt|ie total RNA RNA (ESio/Can Sctentific, 

MiEBis&auga, Canada) i& run cin Em agarose get tranbfcried to nylon membrane, and probed 
with iZKOR L of hfijE;lZ and GABDH, separately. Thlb au»ay in piirfontlvd to identify the :it6c 
of hfgl2 inRNAr aixd slflo to de.tecl vvhetlw there are more than oi^ ?p«ies of in RNA tot 

mUVtiJ^JOP*^ or CKAFTRCJECTJON by ANTIRODlFJiTO TOU 
(a) Allograft 

In order to study this MlHy of inofiockoiial antibodies to rodent fgl2 to 
prevent allograft rejection, heterotopie auxiliary small intestinal transplants were 
■iS UA5,Ve.rlaken w'm^ irtestirieR from donc^C X-ewis Brown Nor^vay PI (LBNPl) aiid nscipLenl 
Lewis ruts. Ihc procedures CoHowcd fur operatiOA ltav« been <l*scfibed previously 
(liffects of CycJo&porine «nd CydoBporinC MelaboJite* if> Fxpirrimcntal Small Inlcbtinafc 
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: TranBpLantEition, P.C.VV. Kita, Qoh&Xr P.Y. VVunj^% B. Cole. J. CulleiV K. Skorccki ct. ut, 

j Trati53>Lanta lion 1990;4^: 

j Briefly, aduJt I. wit: (LEW) And Lewis x brown ]s3oifw»4^' FJ hybrids 

I (LHNFl) fiemeik mti wcij^htn^ 21JD-25U graniE ivere utilL^jed in ^11 experiment. For 24 iu^uis 

5 prtor to sui^ery, animals W€ttc Starved artd dunOre were Ravaged with moroy*:ai (JO mj^^/ku 
j «nd exythyroinyciu 40 5m /kg 24 and 12 hnurs respcctiwly prior to tliei opewiofi- 

Helerolopic auKihAry s^cnill] intEstixial tianspianfatimi was carded out in a Bteiiie 

i 

. environment with a modi figa lion of Iho pjraccdurj> described by Monchik A Ad Ruess^tL 

(MonchiK CJ., Russet V. Tran^fplantatioTi cti Small ficwd in the Jlat: Teqlxnic^J 40^ 
1 0 ImtnunologicAt C<MisidcrAtiane, Surgery L97l;?U:633). 
Rats vineie divided into 4 groups: 
Group r n-5; rccieivt'd 

Croup 13 n=5; received 7.5 m g/l^g A cn day 1 

Group ITI rcLvlvud i mj^/lsf; of manuzloaal nntibody to !g]2 

15 Circup IV nscelved I .subnulaneOdS mjeclion of CsA (7.5 mjtj/kg) aiid dalEy irijecfcton^ t^f 
nnurH7clunal fintibudy to fiu;12 (1 m^/k^ for 10 daiyE) 

Tlip. aiiiinakR were CACcfMlJy moojtored fur pTi>gre£& tv^ice daily and al ilnrie 
of demibe^ tisBuee {inbGEtine] were removed and sent for routine histology And 
iammcnoflwofedoeyrti^ ff*r presence <jf fibrin deposits, At 28 ritnyis, surwvliig aiiimalj* w«te 

20 Eficrifioed and allogra^tE anaiyzed tax hiPtology end for piv^c^nf^ of fibru^ deposits;. 

Cuntro] eulLctliils which rcccivcrd treatment aU died within 4 days of 
trauiiplant and all allosi'^fts <ihc»v«d severe necioRi<% wtdi Cilbrln dcpo^iticm. Sixty pendent 
(613%) of imimalE thnt recx*ivcd si single injection o^ cyelo&pcvriii A died 011 day 4 40d hy day 
U nrily \ ajiiiruil remaineii alivp.. Analysis of ti*s«M fr^m nil animals ehov/ed 

25 marked to aevere necroelB uf the alLograffa. Animals vjhich mciiiv^d d^Liy injiSJtiurt Of 
mor^odomikl antiboiljcs to fgl^ htid incrca;isi:d z^urviviil und by day 14, (3/^) of tk^e^e 
animalR wer^ alive (Figure L2>. Ajxaiy^l? of alLogi:aft<i showed irtild to moderate rejection 
with no evidence of fibrin dcpoBlte. Finally, all animals (5/5] wliL^h received $1 nttig\^ 
irjecticHi of cycJoajwin A and 10 days tnonoclofiAl Antibody to %12 survived and analysU 

30 of their graf tt on day ZW sho^vcd normal hiBtoJogy. 
(b| Xenografl 

To Btudy the Ability of antibody to fy^ll pxothroinbinase to prater^t against 
hypetBiCUbe xenograft i^ejection^ livers from Wiaber rati; were perf(i»ed with blood from 
};ui7ie» pi^ in m ciioiiiKid liver perfu:f>ioii ApparAtuif in thu prwcnoe or absence a£ lO'J nng o^ 
35 antibody fo f gl2. Livere we« rcmofved iisceptsoally from three gioupa of Wiater inb«d WH. 
The EtvevR w«re then pgrhlBl^d w3tb ovygenaied blood froai guinea pigft to ^rhjch was added 
cither 100 mg of normal mouBa TgGl (Croup 1); 100 of norinul raf blood (Gi^up 1)} or 100 
of antibody to F»tL2 prothitombinass for I2U minutes ui iin iiiolabfJiJ c^firfuEion chamiter. 
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Lii^e?^ ^^rfuseii willi iiarma3 irtouse IgCi and albumin became derK stiii 
wLtli Area of tibrinoid n«N:roi3i!» within 10 Aiiiiulc^ &rd by 30 (ni^utes blood could nol b« 
pE:rki^>d mto those ]jve).s. In coaUiaAt^ livei^ peiffused iv^ilh bload bo which anxlbcidy fo fgl2 
had b<Ben added appeared maEphxjlo^iciiUy nonnul ^LriuhdOU pre£«uic« rciEiain^d ucMCTial 

5 and perfuuiun wi)ii> tonfriirwed fdf the 1^ mijtales afLftr whid^ the iiver.^ weift hai veiled 
smd evainlLied by routine htntology and clectrDii microscopy. In the livers frum ^roupu 1 iiind 
2 serum Aanmxi transamina&u- (ALT) levels rost prfcSpitc^tisly Itcfm a badeEine of 45 TU/L if> 
lU/L at 20 niLnut€& increaBing tti 18.7013 lU/L at 30 mtnuteB when the liverb were 
removed from the perfusaon dcvicL. Li WWltrast se«im ALT levds in YiVetS fnoiii ^rw^f 3 

10 remuin^it a I nea r iio nnai: ATT !a5 ID / L at 2t^ nunutBp? 6S lU/ L at 9U xninu tes and ?0 lU /L at 
L2D ininuttici. llLsbDin^ frjm fhc livers from ^cmpv 1 and 2 ^tiOivcd marked meat; of neLTU!ii%; 
and hemorrha^ with de.nAe inua^lniisoidal fibsu^ depants. EJectmn mlirrogrftphs f^^rywed 
platetet adhfiEcnce. tibrin dsposite and iindothciieiL cnH dti^tmxitian. In confraRt, (iver 
Anrhitectiire Apptiitei^ ii«af noi'tnsl jn livers Jmm group 3 Tviih only flmsill Aoioutii or 

1& plabelet* and fibrin dcpofiitti. 

Tiies* results dwnodV^lrAle that antibody to fgl2pro4liTomUiitaii*Cf*o j>rweni 
hyperacLxEe yenn graft lejecfim. 

70 MATEIli ALS AN D METHODS; 
VeclQf. Confltmctg 

Restrktiori ensymefr HStf^d to creRte pTonicter conatiucts were oUt9W>^ iram 
GIBCO Tp.c:hnoLc»£[lefi, Gtand Island NA'.^ USA. All platimL J& were purified usbi; 

Qiagen Jviaxiprep kife, Eind grown in DH5 E. COli bacteria fGinCO HRl,). 

25 DN A f rem -3,51:1? /-^9^;>p aivi -l-3kb /+^?bp %i-2 pramater i^jpon pGL-2-BflHic 

luciferase oDnstnsct^ {pL-SSOU, pL-130D) was obfcainud from cIdiig:^ pievioiibly conBtrrjcted in 
Dr. Le^'y'i^ lab (unpublished daU). AddULoriAt 5' iMincaiioj^ series pbsmidt And the S' 
pL3'274 luciferase veclor were constructed finsfuGin^ PCR, folttTwed b^" cloning into a Ft!R2.1 
pbsmsd (bivitroBcn). Specific purtions ci the pl-350n clone were aittpUfitd at 35 ty^jk-K 

311 periormed at 95 C for i min, BSC ior I mirv 71 C ion 2 nun. Iha dcwnfitream 3' reverse primer, 
phSScnt in pGL2-Basic;, wiw iix^ for ^11 5' truncajUmnfl and was 5'^ A A ATA CAA AAA 
CCC CAC? AAC5 G-3' (Pnomega). The up&trBam primer uited to coobtruct pL^&5 was 5'TCT 
TGG GAA ATC TCC TTA GAG-3. TTvft upskwam priiwr far }y\^i waa S'-GAG CTG AGT 
GAT GOG GAA GGA-3\ The upBtream primer fcxr pT^294 w?uf S'-GGG CAC l^GC TAT TAG 

35 A AC TGT-3V and the 5' primer ior pLai9 waB 5'-CTC QIC CVC TCJT CGC GTC tC A-3'. Ihe 
fixed forwani primer for the 3' trunratioii wasS'^GA TAA C5GA GGG CAG GGTGAA-a'. 
Ihe downstteam iintisense primCJ- fOI^ pL:^^74 wrtS 5'-ACA GTT GTA ATA CCA GTG CCC-3\ 
Following PCR. PCR pwducC^ W»^ie legated and cloned intfi the Kill.l ve>cic>r. PCK2.1 
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rloM^i-t were »t:qucnced to check ior cvKer^lation, mnd DMA was obti^iitcd fKim desired clones. 

Tor the 5* truncatioji,!, iJie PCR2,1 clones were di^RtRd witti Kpni arid Sail, and Hx^n 

[igateJ and doncd into fhe pCJLl-Basic Uicifcfasc vecfur (Piomegft^ Cut with Kpnl and 

Xhol, liaeti finat ea;iRli'iii:l. was checkud with BpecLfic diajfnosfcic digeatlon Uefcfe tlivixi- 
5 pjeps oi UNA were made. Hor |)l3'274r PCR21 cIomb were rffft^Mcd witti iicoRV and 

iJindlK, end Ihen ](gaU'd clDned Into pG].2-Ra9jc vat with Smai Aod Hiiidlll. A 

siUTuiuiry of Chedifiewiiit iron^tructs pr-uducGil is fihown in FigKirn 13. 

Cell CuUtiTyand Sm 

SVBC4-10 celb (SV 40 feranbj-ornied ftxillilTy lympJi node, vASc:c/|^r 
JO ftndotlwJjAl colla; from OH/lIeJ adult mitw) pnrthiiiied fmni Am«icftti Type Culfurt 

CoIIfictton (ATCC)^ MDr USA. Thii ccl! cuJtuTe!» were •carrr<Mlr lUld &ubciilfui«d as jiidurjitftd 

hy ATCC iimtl in 6C?mm piabes (Conitrtg). Cell Culturtb were kept at 37"Cy 5% andibr no 

longer tlian scKtwn f;a&(iisi;». 

Torcuw jjerutn, r^t 5Crumr and Mai faovtne seruin (FBS) wcxr obtained f]om 
15 CJBCO BRL. Human serum wan genftrAted f rotti Imman pJanma (kitid ^ift uf Dr. LEvy}^ 

hlflod sattipli?;^ vverC allowed to t:Ujt at roam teniperatuiv* for 3Q min, and the wrum (facUn^ 

vvfti* rt.'nn>vcd after 15 min of 290f> R?M cetltrifuc{f«ition. Autologous C3H SCnxcft weii; 

piirchaHfid fivm Tliv jACV^Ort Laboiatories, liar Harhar, MajjKV USA. All i>era were heal 

ruftiHiVatcd at 56%: for 45 minutefi, aELquotted, wd titoicd At -ZU^. 

All transfKtlraiij weni carried mil usiiVg Lipofectaniine (GIHOQ BRL). PfiCir 
to trdO»(«CL(Onr 1^3 X 105 5VBC4-lil cells were seeded {jer well Into £ix well {S&mm} piatea Lu 
2 ml of Duibei:co^s McpuLififtd Ei^jle's MedLum (L?MEiM) (tilBCO BRl,} ftjntaining 1U% f BS 
and l^Punicdlin-Sffreptomycin (GIBCO BRL). Tli^iMls wcil incubated for iB-2i lira ut^lil 

3S they were yO-BOTi- L^.cvafLuent and then tranBfected. Far each w^U transfected, ZfiE of 
ivab diluted into 10?pJ OMEM. This ft^lutitm was then, edde^ U> ^ vohition 
contetning 0,5|ig of pGLZ-LucLferase vector conetnict avd Q.25\34r pRSV-fl^UJ vector 
(Prurrhcga) diluted into ICIC^l of PMEM, In |;€ffu.Tal, solutiGnfi for four wells were mndc «k( 
once. Thx: lip^fcctamine/DNA solutinn wan ttien vorte^^ ^cntly^ ccntritii^d f tir 5 see at 

30 1500 RPIVf And allowed to eqwiiibratc for 30 minufEfi, During tim^, SVEC4-H> ceilu 
were washed twioe with UNfBM 1 ml of liposomes in DMEM were then added to each well. 
T\iet tr^ioftfbtled cells wCrO incubated at 37*X: ioz 5-6 tivsr, a fief wt^ich the trAnsfcction 
inedLufo wa:i icpboed with a freEh 2 ml of DMEM. In lolal, the cdU wurc ticnim starved 15- 
20 ]xk in DMliM before inducing for S-10 h/» With vftdoub xiuno&era and autologous .Rerum ac 

^5 diffi'rcnt conoenkratioA? in DMBM, Ihu&, cgIL^ whcdi did not i^ceive aemm wer« vtiiin'^d fur 
a total of 2V30 br^- Facb experimental well v/as done in dtiphcdite. 
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Ftnuin Extraction: i'<>lloTving berum stcmulfttlcm, the csKr were harvested for proNnn 
eKtracNoH. TTic ctlb wrertf. ftcst ^ASh^ once with Z ml FBS (GIBCO BRL) £iiid 4hm Jywct 
wfrtx 200^1 of reporter lyws buffer (Analytical Lumine,tcen«i T .aUoratcry, Mf, USA). 
CuitJie pksitcb were kept vrt icCr AOd cells ivere scrnp&dl niid collected into 1.5 ml 
FppenJoif Lube A. Tiie;ie e\trart? were stared ixt -70 C. Oj^ the day trArisfectioi) »^ay9, 
oeJI iysEifc& untlcr wtnt thrt^c frtczc aixd tbaw cycles tioni liquid K^itro^en to 37 C to help 
t^lcas^ inicacelluJair ptoteiin. Tbe protein extradb wvr^ ther^ ceittrifugAd for 6 ct^ijl )40n[> 
ipm and 4 C to pellet CCllubr debris- The supematants contDining fl-galact[>sidaiic and 
lucifi^ra jte wAt^ kept ^t) joe until u!ie m the trant^fcfctiuE) assays. 

fl-GalacloflidaBe (ti-gaU Assay : Tor i2ach patftpl* aswyed, 3jil oJ lODX solution (O.IM 
M^li, 4.5M fl-iri<tfCAptoethariol} fiiixed with 33^1 of 2\ Onitruphenyl il-D-CaliietO 
pyiajioside (Sigma CfiBmical Co., St. Lmiis.Mo., USA), rlO;il Moall ^clrac'.l and 0.1 M si>diijm 
phuyphiiti; (41% w/v Nal^HTO* 2H20, ^% w/v 0.2M Nali2l'04 2H2CJ 50% w/v 
H20) ir & % well miciotiter plate [Costax), 'Hki n-iw-titin was incubft)b4d iit 37 C fox 30 (njri, 
and the optical tlen&ity WM re^^ a I -^14 nm Tising a microtitEi spectrophotometer. 
Aackground M-gaJ wan deeenniiied usln^ a lyt^ib buffer control cuid was 8ubtritct4:dl fioirt (he 
other bamplts. Ihu fl-gal riStiAy was usod to standardiJ* for tnaiiqfection efficiency. 
Lu<iferAS« AiSSay; Cc*]! t^mt^ac^? weie a.s!iAyed ior luci^^xa&E: activity uisirtg a MfmoLij^ht 
201 OC luniinometer (Analytic^iJ LumineifrtCrtC^i Uborfabgiy, Ml, USA). The lucif erase 
rua>;cn(t; wen: ii-lioyvod to thaw roi>m temperature ^ram -2D C. Then 30|Ll of pruitcin extract 
was added to 2C\\il of IX Coenzyme A (Sigimh} iii a lOaxl luminom^^r cu^^ekte (Ar^lytKal 
LumincKcencE Laburatoryr Mir USA) which was loaded intx? Che lununometer. ICItf^l of luM 
I>Suciferin (Analytical LumineaCEncE Labwratory, MI, USA) and tOOuS Of l«cif erase lyBi<» 
buffer (MdhM Tncine, 3mM ATP, ISitlM MgKM, X{lnM DTT) are thEn injected autDmafically 
by the kvTninometet. Li^ht released was mea&urcfd over u IQ r^^Cond period. TVur pCL2- 
£inhiinctT vectitr (I'lumejja) wat iisKd a pusiHve coiitroJ avd the pGLl-Basic rector was 
uEted a<t a n«gatjv«t cotitrnL Output date iE eKpreji&ed in rsiw luCifuri;isL' unit& (RLU). 
NoimahzEd LuciferaBE d^ta was obtained by dfviding iKe RI-U by the fl-gal aHsnrbaruie 
and tli^rL sublf actJitg off tS^^ pG12.-Ba.iiic net t>ackgr{}und luznbLiiCGnrc!. 
Siatiatical Analysis! 

Quantitative data were expret^EEid at; cne^lnd ± standard deviations. 
iJtatisticBl analysis was carried out MsiTi^ thtf rtddenl's l-test^ aaid a P value of less than flJ12 
WA$ co^sjd«-r^d fttati^stically si^if leant 
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Fgl-1 i'ranioter Activity is Trtdu«:ccl by XcnoBanim but Ortly [nsignificaTitly in Aiilulctf;ouB 
Senini iit Cn^c^hdid Ccli& 

SVRT'l-lfl la ii murine sndDttielifli cell lirtt derivGd from CdH/Hc} mice. 
5 Tliese celb were choEen to .study (^1-2 prtimutcr reBpodiseft sir^w tbcy have been shtni^u 
respond like norm^j^L OildoliiELLal ocIIe Lo dcff^renl cytokizicji including various interkuJdnfi, 
afuJ TNP- (J. Immunoi. 14'!: !521); IFN-^aimna induces MHC Clafc^ 11 in ci fcinie eoyr3« idf^Eitkal 
fci Tiomial enduthctiitl ciclL& {J. Inmiuiifvl. 1^4: 521). rurfhermoi>^ fttidothclial celtB al£^ 
prc^tictcd to be a bBffi<*r to S-uucc^sful xenotran^pJarHAtLon iiTui tire actively iiivolvt^d in 

10 xenograft rojcCtion, that analyais of fgl-^l ttsitistriptLon in xUa^ c^\\$ may repreeent an Lti 
vitro model of a x^nogr^f t »y*tcir\. 

lb detEcinine trBriftci-ipJioiwl activity d£ tlie fgl-2 pfOfhoter in lespons?. lo 
xenaReium vrtr-iufl ^^utoluguiu; BEium. pl^tanCl was irm^Kfudcd in SVBC^-IO lvHb, following 
ivhich, they were incubated witJi eilte 20% xcnoaGrmii, 2[l'3ii fliaoi(>^«s seruin, oa' no .qftPiun. 

15 Different )ferk»>stmni UBod iox induction included FES, porcine Eexum, rat .serum, iind hmnnn 
s^m. Autologous sej'um wru from C3H/HcJ mice. Sei^m-free coiiditicnE contained nnly 
DMFM- Tht relative luciferaRa activiiy witfl ialcuktcd for each difJenent scrum Bmitce 
used, and ii» «iprp,s,su<3 in Figure 14 m n percent relative in serurrk free cundiltons. T.ucife^^Eise 
activity wuh nDimaiiaed for ttie amocjnl c\i DNA uptake using a fl-C^alAL^tusiiliiu^c conbtmct 

2C1 39 aji tnt^rY^al cuntroi. Esich fransfection v^a^v done u>iin^ pL*130D in duplicate and al le^^i^t 
three times. Shewn Clt* the mean vuluefi and &tandard dwiftlioJlS for uiductioin with 2C3% 
xen Wunum (I'US, pig, ral. human) and 20% aulolOi^Cni!; SEtiun. FflS, pofclne seruitt iUnd 
rat Rerum aU cndtiv^d liioif eraxje expression on average abodi 4 tufics hig^her than in f^runi 
ftw conditions. 20% human aerum *^rtd^w^<^d fgl-^ promoter transciripttorta] activity by im 

25 average of 3.f> ± 0.^ folrl AutnlogouE C3J-9 Berum induced only A ^mall increase ui fgl-2 
prwrnotcr activity, and wa<i statj.siiCAlly lt*S th»n human serum induf Uon (P < 0.02). 

Djsc response curves for xenasecTimvipJWS ftutologguui Bcium weie onnrtr urted. 
In these Experiments, SVBG*-tO cells were trnmsfccted witih pTrl-lOO, and later induced in 
tlie jw^ercc of 1%, 3%, S^X,, 10%, 2091., 50?;,, and it>2% I^ESS or porcitte utn. Again, 

30 lucit'erase actively wa^ e^re^ied i\s a percent relative to fteruni free Oondtfciorui. The dose 
respofise curves for TBS, porcine Eerum and C3H .sewin are iihmvn in Figure 15. HotJh FR5 and 
porcine Eeium Induced tucifer^^e activity in a dcwe dependent manner U peak of at least 
40 J% of ^en^TEi fn:L- COi>ditio7it;. Autologcois C3H serum failed to induce troriBcription from lihe 
fg]-2 pf ciinvtcr at all doi^eB teBted. It is alfio Inlerefrtaig to point mit khat the lat!ifer^^ 

35 iictivity c«n5Lstently In response to ii^CUbatiiMci with lOO'K. jKihciiie or FBS to levels 
oDmparablet ic* 3% xcniHserum. Thty drop in promoter activity muy indicate some degree of 
toKiciC-y ussociated with high Berum )uvL^i6. 
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fetal Bovinr Seit^m indwelling U Incalixed Iti tlie fim m bp LipflUeain of <he 

Tl> map the positiwL b Ui« fgl-2 |>ro(Ooe€r regi^^" ivhidi rcspords to 
xi.^nOdei'uCOr pi99Cnid9 witli ^equent^^l f)' truiicatioin& of the promoter w^rc constructed {ssin: 

5 l^iguie L3). tach conttruce wa*; tramsfuck'J iiUi> SVKC4-I0 i-ells Which ^re either ^.mn 
indwced wilh 2{1%FBS m twi lrxdvce<l (OMEW onty). Thel'old incxeose cvver tJi& serum tee 
conditions for each •conE^fruct was ihieD. caLcuintcd turvl ox^xx.'^^iLsi si percocitftgc uKrease- 
Hic rc5ulte rtie suiUiJiAfized cn Fit^iir^ I A- pLnSSOn, containing 3.5kbp jp.itipatn of the 
tTan&crtptjan iEiiCL&tLon Eifc, vvat ifiduciblc io ubuuil 215% {a f<jkl induction) i>f tlw 

10 txjrrctpcTLdian; nuEi-iiidwccd scniiplcs. Delellon of the pioiwlej- regioA l^etween -35CO aiid - 
I?1QQ ]ed to an almn&t 2 fold tncieARe in lud^cra&e induction^ sugg^Etin^ thst this re^cn 
might bind tu rc^ltitury foctOns; which inhibit xc-AuSirrum induced tr4iul»c:riptwn. Com^tructd 
Wilh seqwentia] S' irunr.ations the rgl-2pjonriotej- iiegioii (pr.-l.Tfln,p!^9Bri, pTrfiSt, pE^294, 
pLrll!^} doTvn to ciuckcutidt- ^11^ ull were itldut:c:d ti> mciKinud lvvi4b (^bout 350% cif nun* 

15 iodsxced sampkeft) by FBtt. Thu% only the iiist 119 bp upstreann ot the transcription 
initiation sibt> o( ^1-2 wcru nucc!£4itiTy to critiintaii^ uptlttiu] utduCtion i>l ti^l-l trEinticnpljuri 
by ^B^' Tins obe^c^'^ALion indicalen that ttiei« ate. importaiU DMA j^equAiioe e]eiiiei'&t:<i in 
thlE legion which are reEpQn;6iblu kii i^i^l prornDftcr indurtion by xcfnobcnun. Most nuisibky. 
this f^fgion 4>f the ^itvun^tlei* crvn tains « predicted TATA box at -32, an AP-l binding (Ef - 

20 iGAt lCAG-a') at -51, and an Sri binding Mtiz (S'-CCCCCC-ST at -79 (see i^igurelTE). 
Wi^^.n thP. tifSt 274 bp upstream O^f the (rangcription inltiatioii aite v/eie delated (])T.3'274), 
no induction d£ lucikrose nctcvity by i''t3S was ubtsiinLd. Thu; pkusmid reinforces the 
impoitftnte of the proxiiJial pf oiiwtef regiwi in FB5 knductwn. 

25 The iibijs.'* «3ult« fcuBRest Ihflt a 1-3 kto ponion of the fg]-2 promotef regton is 

selectively jjK^uc^d jn RCs hy venoMruni lu a dciae dependent manner after S-IO hours of 
Induction {i'igure 14, i<iguTE 15]^ The Bctectivc xenoserum induction abbcrved in thib tituiiy 
SJvay l>e *s a result t>f a number of |>o<si9lbiiiti^- Qne possibility is tlvat the selective 
induction is mediated through enoieactive rtsiturd antibodieE (XNAb). Accordin^o^ $o thib 

30 vi<w, ttie aulologOMS C3H 5erum would i\ot slgulticanLly induce fg3-2 prnmoler activity 
becauBi" it lackE XNAs capable of binding (u its EC surfucc. Insi^ficiant XNA bLrtdrnft 
wo^ilJ lead to littk or rtO SltttlwlwS dellTOied snto Uie ceU U> activate Jgl-2 tranacription. 
All four xenoBcra (FDS, pig, rat human) are known to contain XNAb to variuwa cpitopti, 
»oin« onidejitified, on jnurine ECb which might mediate the fgt-2 promoter activation seen 

35 iti thiJ ftiudy. h l» int^reaiing to point out it>at the <n<ist phylog«neHc&Uy distant 
xenoBcium ubed, and the only one which w^tains XNA to Cat 1 -30211 (the human scium), 
yielded the loweAt trattscriptiunsil induction f rOc» the fgl-2 promoter. ThlE suggests that 
1^3-2 promoter ic^duceiot) by xcnoBerum was piobably not caased liy XNAft to Cial l-3Ga] in 
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t3ic ftUuice of conipJeinerU. h ijuiy still he iiikUrCiJIiiip io test for f^)-^ prumofcr indrjctioii a I 
varicyut Lime pobiK- njn'm^ h\xzn<m Bciuisn that Ik iiol ho*^l uiaL-tivnted or fcmman aerum io 
whiVh iNM^iplcmen^ conipoi^eiitft am ft^li^o.ri, sn thut the XNAh lo G»| l-oCni may 
ccDimplLriiL'nt oji tha nuirinL^ KCs^ 
5 Anufhcr po-i&ibilily vfh'ich may help explain fh^ sfilojrtivr.- indiicibility oJ 

pL-ldiX) in ECTs lifj' xp.nc>senin\ i^ five presence cjf pnoinllBininalofy Cyt^kiiuis. Al ih^ Mic <if a 
vasicwlsr KL-nojjjriiff rejectKnv tliftuft i.i a Vifgh iewl i>f prainflaniniatcny rylaluitcs and ^Joluble 
facfoifi prrvdu^ied whii^h ,ui yti ECs Io help mfidiate the I holiday • Some of lli«st*. inrlwde 
C5a, IL-1 , ll^fl, IU7. TFN-£^ini(ji^^ nt^^ INF- fPCntf, J. L. 1<?9f;; PacLi:!, W. et qL 

10 ly^fi; Eiarh^ F.H- C-l r'l, ^9%)^ Cy t[>l:i3ies in the xenoRertrm ljmhI liuiy have corttHluito^ ti> fj^;]- 
2 piumoto inductioa Javciut of ihin bypivtHi-KLs 1^ the recent obi>*i*V'aticm that tlic if;[-2 
jjciie is "kriosvii tij he induitcd by il'JM-gaimna in monArytes (Lufitsu, W.i*., et &I. '\995). Our lab 
liae alAn shown ihal bcvlli TF.-l and TKT- can induce ECIs lr> Lraiwribc £^1-2 {}'ari-, R.T.. H a]. 
1995). Cytokine actlcm may alsn ari'Ouril for' luwcr luciEerane aolrvily <>btaincd using 

15 Kuman <M*r<jm lor irtOiwt-icicK It hab been ^bown that reiMrn cylohmy:^ di> na£ funrtirva A<;«^£i^^ 
diytant spcciccb baniei^. Hor Lii;MariC*5, humftii IL-fl imd H'M-gamma dr> mvl tctLimiiafe pot cine 
KCft {JJacJv r.H. ct al. W9<i). Cytokines in high doises aiv. al^D Ifrtwwn ti> cxtiibiL inxfcify 1i> 
Ct'Jls, whiLh^. in leapoase, will try ift rfiu^fi»asie tltt'ir Ki);nu] trunsduction. T\uf^ uljta miyht 
explain Ihft di>wn rc^^ubtiun i>i f]||;l-Z pr«nuit*:L* activity .™n in 100% xcnotcrum )ioin llie 

20 ili}}^^ rcjiponvci cui ve (Pigui e 1 .S). 

TIlc f^] 2 piomutcr inductbn by xenoi^ercjiY) (FB^) wat^ mupptci to tlie fiv.^t 
119 bp apEtneann o^ the tjaiijcrrpleoo i[iitlwtii>n situ (I'iijuic 16). Tiii.R r<tj>Lc^ix is lich in 
ctfififtfti^stjy seiiuimicB thiit bintl le^Latciry factors and irki^luiJe^ ti%^ bmding Bite al -51 and 
;xn S'pl binding .site al -79 (Figure 17). Buth AC- 1 and Spl have btwji shnwix Ui be important 

2!5 f rt hij^b 1cvl4 i/.Tum induction of tiBA je t'aiitnr, an impoJ'l^ pio«jnji|;uiant molecu l-ft tftvptestJt^d 
in xenograJt ll^!jec^i^Jl^ [VTai^kmati, ]\l al. 1^^;W), Al'-l Jiites, and AP-'J-liKu sitL^J?, have al&o 
Ikva Nhi>wn to be important agnniftl r«?|i<infw *ilfjak^nt»- For example. £he]« is an AP-l-likc 
binding fiUft witbio the h««iiUi IL 2 [jcnc which leBpoiidft to lE^I fttlrtlultttion (Muegge, K. -et 
19^9), ThuH, these wtei? may play a «ilc. iii fKl-2 jironwjtLT induction by vsjfLotu; tytokintb 

30 pneaeur bl i he slid; of x<.*iwftrjf I rx:jcction- 

TiKJITOfplci 4 

IVInnoclortjl AntibuHy 1o A6T>eafinent Pni Recu r nent. Xfnftvplamect I'ctal Lofl !^ 

Studlefi wa'e undeflAkf o l<i ^tudy t^ic poCentiaL UBeiulne^s <ii r^oncjchunuJ 
^iitibodieR lo 1>il^ prothru-mbinuiic (i^M) in the tieatmeiu of fttr^s:; triji^jircix-d fetaJ l^^i. 
J^'S 5tTX?jfMnK animaiB has been shown lo rcsuJt ii\ dimiciitiicd fGitility, mating bdiaviour, 
wuktiwi, JinplankAhUi]!, fcti^l gTOwth and Luctueion (P, Aivk, F.R. Mowli, Jf. ManueJ, G. 
ChaqiaAt ami D.A. CJEark bf'ies& ■i■^ig;gleJ^ed Aboitiaii hiUihtfiyu of i^utcdivc Suppiv.sKiyn 
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find I'rcDmotioTi of Tumor NecroAL!> AlpLiQ (TMP-a) Relea^^s n. Mu^haniiiin l*rij|j;|;vring 
Ri«>0»'pLions in Mwy^^ Ainerji'^/i Twiriui] RL'jirOuliKtivL' Inuniinylogy iyS*5;33:74-Sn). 

Expos-UFC fo mice to civiwded houEui^ cyjndiLioas <laj1y hiiTidlm|;, iorccd 
fiwhumiji^, loud iioLre, hftflE^ bri^H Ij^ht an<l ithyyk'ul iciitritinf have bftftn .ihown lo Iim'O. 4 
R d<hlt:lCTiCn*J <?f fc'ct nti pri'j;tianc)' ciiTtDomc in nodentB. 'llie type rUva^ Arid its* uffuct- uppisare 
ttraln dependent. Ju thia CD A /J y nHA/2T niplhlftS, ^^]t^i«i^3[^i^: vound has been ftlmwii Lo 
eiwalo. Iho. feUil JosiS rAtc. On cxuniinEition of utot it has li«ftii jihi>wit a vtroiii; 
patlwgrcnic 6(3atur« oi Induced fetal lo^ft ij$ Ihe ptrSM^iXCCt of flbriii dcpi7\aih>. 

TItcrc/orL', btudics TV€ve undertaken to d(iUvfnijic thu efficacy of tht 

If! monorlojiol aLUii)fldy lo fgl2 aru3 ihs ukiiJity Iti i-nu'vcnl fctnJ rcacjirptiott ajid J**lal lf>?5i 

TliL* mcfrhodolopy ftsiH been well deffr<tc3. Bxlicfiy/ Eiftcr overnight 
rolwlntRtlon f>l wee.k old r^tmak'i; (CBA/J) piiA/2J) inale.t, flu? femaJcs with 
vaj^iiual pJiLijtf wcic bcpv^jiifEd and aMtgned U\ receive no iiHNItincnf or 10 ot mwinL^lonal 
nnliKidy Lo f^l2 IV darly for 10 Oay^v Eioth Krtnip& of sminols (n=tD ^n-t (^iLiup) were 

IFi bxibjcc'tcd to air^sii- whicti corvilBted eypo^uirc^ lo uhr^^^uiLiL bound <itt&^^ for n l)Atle;> 
poivPA\J f^lonl rOpdUml liuvicu. On diiy 13.5 of preg^ia nry, I he f<*rtia]ca; were: Luttianized 
by cervical diKJocatimi, uteri weiw nfiimwer* and upenod ikiid cxamaied for Ihe lr>le1 nucnber 
of rmp]}u\ta[tki[i%: ui u number of rcborbdnu Eiteb i^ecaided. 

'Ibe nesuJlR are sJinw^ in Figuivi /\nima]B which hitd iioL been kiViftlftd 

a) had gjviaifir' iKm 70% rui^wbirijis bifetf with (ess fEian 3m, iiiiplsfitASfoocis. In confcrabt, the 
antniiilb that had received daily iniecUons of lhi\ mortodijml iintibiKUuB hod hssR than IflX 
le&oifbjnj^ Hlies XVHb 90% implant utiott, Ihlb* reduction in fetal la^A TiSile WA$ ;»fAei2;^iL-ji]]y 
fiijjxiifitaiif nt p<01lfll. Hurdle! nrtoie^ wi /inAlysis ^if utt'd iji the non-treated □lumal'i, llwire 
ive.re rten^f' fibrbi depu^b- wltciu thjciic wore nnf detected in Ai^rrr\a)£i (hat hud biH.'n trBiiti:d 

2S with the nicnoclonal antibodies. 
Eic amft>e. 5 

M^TOClimai APtJteft<llifi& Tci V^M As Tivatittrrtt Fnr fipantanPfrnff L oss AttJ FHa) Laiw 
hidtJCfed By J And Y-IN 1 EliFERpr^ 

Studies weivi drvue lo rnvcitigatu ttic poficnfial ii^iefiilnfiw of jJlunoiilona] 
3I] aniibody (i> %I2 prciithronibin£)Lcc in inducing the ri.sk of 9p(>iituneauii fetal loss and fpta] LnsR 
induced hy TNP-cc hx\<i fi^^ I wierDn in DBA/i-mcited ClSA/j anioe. 

To study of the rofe of inc>n<ii:lr>iiAl aixtibudy to fg]2 prothiwinbiiia.te in Mai 
loBS, thff iwlejt oi TWF-C£4irtd T^mttTferon^ NK celU, and maciopliagL'y hi tmxsinjLj kfal loss 
were <lirccdy ttbted using in vivo cell deplelroii t«;;')nu^ueb ixnd mice deficieiit in th<' 
^5 rea&pum&'L' to mtefi'leron. 

Cytokini-'ti TNfF-OC mid y-inteiieim play an important role in fttat Josr as 
tlieir a<in\iul!;tration incrcciseb the fetal Im.9 risk and .ijfvev'^ifk- antagcnistE decrease the f'Cliil 
Iwb ribk (Chaouat, el tl., J. Jiepcod. Pert. S9-M7 (19^0); ArcK P C, al-. Amcr. J. 
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j Rcpwd. Immunol. 37:262 (1997)^ n^rtnwat, tl. tf J. limnunrrl. 154:4:^61 (15*95); C^endcDii, 

R.L. J- Rftphnil Fo/til. 90:447 

In Che cxiietimejils ibut fulWw, the invejUor ciftintwiStratL's that in tnduoed 
tela I los^! Ihft ffiiel lo&ii is Cuiwud by ischRimia d«e. ici Ai Hvatlon oi vaKcuJar mJothdlul luII 
sS prutcMn^tiUmt which caLui«& Hiioinl>ixt3N iuid infJiummation. 

Jnfanerd itiice of sUvtins C1*A/J rind DJJA/2 wftic obUiHud fioiri Jfia Oedo. 
Fi'AniY. CWRI /fjj iLTKl DBA/Z niiot wejb nhLaificJ <roin Hic Jackson Labcvra lories^ Bar HuibOT, 
Mli. <::57U1/G mice wiJli knnrkoiil of Ihc infcrfwmi i€S}>flnftft ^tL'tnOnt IRl'-l ivere gfii^eiflted 

in t*<t ^>fftuifiiJiily dcacTiUxl CDLUicnn. C3.S. el al., f. Kx|>. Med. I«4:2n45 (1936)) ami brt-d iii at the 
CJiitaiin CaiKfti' Inslilfjle., Tr>r(iiiti>. GJA/J mice wew mainUinc^l in the i'avis colony wxider 
cwivuntluiiiil i>pt:n-top ivire cage condJlfi>ft» with food and wftLrti* flrf \\h iiTid d 12 hour 
[igM-<iftik i-.yc^lfi. MBL>er in the Toronto co[o(ny wt»iv fmAiittuiiKNl in ii ban ier faciUfy. FOAlAli; 
CBA/J, C57t31/6 ur C57Ul/fi ri?F-/- witi; mattd by OTerralj^lU CdhnbitEitioji with a 

15 DBA/2J mAl<^, :\nd thu cnorning £>i sii^hling a v^j^ian*! plug was delm«ri a.s d^ty €^S ^if 

piCjL^iUkLy. 

PTV.gniuit CBA/J mice were d«pLet*fd of tells Ly iiijecticMn ftf i ml ralibil 
I^C Luiti-usiwJoGMl aatibftdy (TmnnmonPip, Richmond, VA) ip on day (;3 uf jL^iestafelcn; 
phosphfltf'^ buffcrcil aiiliiu: (F'US) wa-i U!ied as ft oontixtl it inis; bem pievioufily shown lo h^s 

20 cc[uiv4i£ent to won-imjnuna rqhbit IjijC {Clark, L>.A., Clit. tiflv. Tinmyn<il. 11:215 {iy:*l)>. 
MAiwp-hAg^^ dupk-tiw svru; pcrfoimed liy Ip injecUoi^ of \^^iT\%f\\^ siJicon diftxidp. twioe a 
week foi 4 w«ftT£S \tx\c\t l<i fnaiitg^^ dc&Lribed in lici&k, H-S. ajid J-W. Y<iori (J. Viixjl. 64:57«a 
(1.990)}. Affinifv-J^iiiified i^bbil l^G riftntralt^inj^ antibody to mouse. piv>r:<ni>;ulaiU 
(^(jl2-prolhombinafle) ^Vit^ pO?p*irud lib pxevitnjKJy desf^i-ibed (Deng, J.W- uf nh, J. lixp. Med. 

25 09Q7); D»ckiw, A.r.B. ct <iL. A]^rJ^. fturf,. 'J-ttiiayS (1<^96)); £hc mice wert^ given ft Ip 
injectkm o£ 2jnn (il rtf a t/E»0 dilution uf u 5.5 ms/mi pieparalh^n ^if ajlti-piothumbinaFe or 
cotltri>l mlitiit <infcitoody eadi day beginning on di*y 5.5 of yEstatioii. f-ioM)ioflAl suppwf of 
piegiiaiicy i^iLffidciit tu rcplucc uvaiian /unction was pti>Vidcd in bumci expeiiixifiiieiR by 
hijcftiiij^; 6.7 ng 17p^nEiadlot h- t pJOiJcMOrOiu.' iai 0.1 ml oil im daily beginning m diiy 4^^ 

m nt gestaUoo (MkJm-l S-D- ct aL. Uiol. fteprnd. [2:400 (I97S)). One hundred g ol lal 
mi>nudonaJ ]gC,"21> anli-jnioutte ftrfttHiliKiyti: *intibody RCSfi-RC5 (PiiarmingUii} {&topp<icciaro, 
A. -e? aJv J. "Exp. Klcid. 1?B-.151 (19^3)) oi Esnlyjxs L^/MHri>l wnti iufwtcd ip on eitlMt- day r>r on 
di^y 8.5 o^ pregnsjicy. TNP-a (6 aud R&I> SysfcniB) lOUO or 20CKJ uuiis Ai?»d/or niuriiiu 
i^ecoinbiiiBftl -y-hiti^riciion {6 and it&D byst^tiift) 'lOOO viUtf* wiw injuttt^dl ip on day 7.5 ftf 

SFi pccp^ariLy, On day 13.5 ol prej^nancyr the mice wl-ic ^acrifiaed and the luimbcr of n.'^oibin^ 
and heaitliy einhrytvt was I'^iviitcit. £n some -experimflnls, il^e itU>ji were SOap frozen. 5 niLCLX>n 
serljonfl wfn; i:ut, nnd ttie tii&iiues vv^ere sLaincd with rat ittcinoclonaf F4/tf0 aiitibody (CAltAg;, 
Tebue Trunce) t-o maciopJiagea, Rflijfly, ti&iiuc i:ectiaii& were ci^ii^ubftE^^I ^vit}^ n 1/30 dilution 
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i?f F4/80 ill PBS ftir 30 minutes, and birulmjj was dttccfiNi ustrift pemjciJhiSi^-fttfe]>lavidin 
with biotin-Inbellcd raitiTut t^GSIb foccfind antibody (Sacrofcc) (Kachkachi:, M. *it <iL, Biol. 
RL'f/ry.l. <5:fiW 0991)). 

i'uuT to tcTi ttLAtCC] crtice pcti* taeatiiieat gicup wcie UBcd. £U^iificciiLC<^ C>r 
5 d*Effcn?i^Cf.'S ill ttl^ pool fid ivsorjjtioii latc wau totcil iiy -uf Fislior^- Ejc^oI K-st whftre 

lixperimcnt 1, Tifcble 4, ^lPi<rtVR thai ip Injection TNr cc hoot;tcd the iutwl 3oy& r«tt) of 

10 mA/2-cnated C:RA/J mice in a doyc dcHKMUiftiU frtJ»uo»?r. 1l Ihe. imice liad nftceivEd 
antL-asiELloCMl ^intibody tTXiatm<!o\t, Ihe bflckfiaujid rate of fetal Iok.h decxeaBtd, ay 
OXpaMfc^Ai (Clark, 13.A., CIHt Kcv. Jnimnrul. 11:215 (1991); OArk, T>A. rtl.. /uu*. New York 
Acad. Scl, 6;26;524 (IHMO); <7H:j<iu#^ G- «l ai., ]• Itepi^d. Vejt. fl9:447 (1590)), and TNH-uno 
Uad n ftignilLcaiU tsffect. I'hiiac d^ea uiipporhtKl »1k rm>;lL'l TNF-cr. • ^ NK ^ xlivaltvJ 

15 hJk < kill i;mlirvos To i.tisuhi n^oqiJaKi leveJs of eiidogieiious macnophage-dciived TJ\U*-4»y 
wft repeated the evpfijimeaif niid nddtd j?'"in(crfiSrt>ii. E?t[>crLccienl 2; s'shi^w.'* th&t Y-'^t^''f**'"^f* 
dkxiic buOMed till' fista] r^^le in PRS-piietreafed mice to tfu! level achieved witL INF^a, 
and addition (\i 'JNH-a had Hi) aiijnificunt adilitiOilAl effect- Ti^ WK ccJl-dei-ikt^sl tnioet, 
[;-iiiterkTori failed tti bOOS;l fr.-Jftl |i>fr.?es. TMr en^giefitcd the iviodeJ ^-intcrl'eron ► 

20 macmpliflgp.s ariiva(«i to pioduce NO ► embryo dttikli was ricit corr^vl. HwweWf, wlw 
-l^int^rfeTOn and i'Ni'-a wcru LitdtniTiLi>tefe<i ingetlifiv, more than »0'J(. of the implantud 
i»in1>i'yos abnclod- Tlxis ^ggg^sted an ot)]igafoiy ayncr^y /co'dcpcndciax:; ui NK cull dcple*e<) 
mice. TNl'-Cx does not work bix-^ubc the NK .q^ufce nf -iHi^Lej'leioa ktas lieen eSiminEited, 
and y-lr^iArf4%avi]i rii3$ bec^au^ie mac]^oph3ig;c& depcndcnf un NK <ell-durjvcd Y-intcrfurOD^ 

25 hnve utc^ppcd produciinj TWF-a, mi Ih^^ ip iixjez-.tfid rylokine do^s nnl fttimvlate TNK-u 
prndticlu^n ^i^di'k)}' mliiu{^1i ftLirih thai both cyiokui[i& arcprey^nt bimuttimeGaxriy. A direct 
NK. or mnciophage kiUing mechanism i;t:c'med unSikcly to tx^ilAfiX fetAl li>$Ssi^5. Ti> furUwr 
thi^ \\St^\\, Ou* ex^N.Tiraeiil wa9 repeated URii^g macinpiiege^fepleted mica, hxperiment 
.sJiows tl^at mai\rr>pLiage depEetioR Tcdxjcedl ttic fetiil UiifS r»tc It can bi^ bcun that 

^0 macrupha^L' depletion had WKnifKitnl ^H^.tA on ftOTf> f«tal Joss rale produced by 
hijeotuig TNP-a + y-jnlerfeion. TSufiue £;tainin|; for P4/B0"* mtitiopkii^cy eonfltmcd the siltcLi 
tieutiiiciLt kvid btcn dfcilivc lirtd the <:ylr>kiiMi treat ttieiit did not caixftft a mfl<:rophage 
lExtlitration <d&ta not <^l1<)wn). TfSlF-u + Y-i^tcrkron may iv<X yyiierjL^iytiailLy ti> i>uppzc«b- 
l>rOLlu<'tirjii of 0SfciL'xitii\l |5e5latiorial Ki^rmoiieR tyy the avary (Teranova, I'.F. and V.M. Rice, 

35 Keprxid, inxmunol 37:50 {Vm)) and Biuih iltt inhibUfrtu coul J cyu.se fH«l iCiS:iH?i; {Dciinylyr 

J. Keprod. Pe.f1il. l^it m (*L973); KaplAiwki Cj. t-t aL, ). IsnmunoL 15B;5435 (IW); Michael. 
S.U. ct aL EJiol. ICeprod. 12:400 (1 975}). HeWrtver, wvAnaji icdiibiti^i 5Shi>uld have caused 
10:VX. iet&L iosifts fD^anBlv. K. I. Kei^sod. i-crfil. 35:1S3 tl9731>. Further, when we srave 
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hoimant: rcpJa<iafliifiiiL ihi^rapy iis dcycribLd abuvc (Mirhsftl, Slh el al. E3io1. JSepeoit- 12:4nf> 
( lliftiv. %vajs (H> cifcvt ijn eitJier the bflckgioufid rak' fetal Iosh ot htf;b rate of 
fctal Iwi^ prodnced by 2(m u TNF-ct 1003 u ^intLitercsji f3Fi/4t N^5 ooiuroi gwup 
V<^f?u3 37/45, 82% N- 5 cyCokine-UiRaLPiJ gfOup. not rfatcntlcaHy diffeienl). 
i> Cift^Sciii/i-iri^^crcJ fctcii iwh in lilF7-/- TNF-a nnd '^inietfijrofi act 

SyrtftceislkAlly tu indum spnpta.^i.s 'ff\ IiujjnuX trophoblaBL cell culLnti^s (Yui, J. ct dI, 
RaceiUa 15:f{19 (1994)). Tluj ri:b-iji]ti> .shown it\ Tab]^ 4 coiiEd be cxpJalnftd by ii dico.t 
Lipu^t^itJ*: aclian cm troiTil^ciblflsi. Hi>wcvc'x, tiic L-ytokins? c:^F-l w p*\3StrTit in vivQ, snd tlxLs 
inay ahrD^aliv tlic a>Kiptut[L cliectii of TNP-tx and y-jnlcrf4:rwi (YuL J. et a I., PLALxhJitci 15:1^1 9 

Kl Ciyy4); I'oJJavd, /.W. fit aJ., NflUii-c m4S4 {iy»7)}. lo tesi for a difoct f.-ffcct <jn trophobLasl 
in mLLH?r IRFl /- fLcruEiLfib were in Bifid lo OR A/ 2 maJea. IXeje. I he k'Uil trophbJart 

<5XprifiH»-ft TRF J hirt /naferjial tlasues do not. Aa showrt rn TAbk 5, prcgjiaiu JRF-/- fcmttky 
hud low backgiaund fefatloss ralAi aixil iyltl- CwlLpk&jly i-esiftlaiU 6n TMF-a l- Y-intErferon. 
Tlifi r'j?^! /fi (+/+) fciUale Lviwu^cnic widi the IK PI-/- f>^KV iilso had k low rfisor|HiOri rwKv 

15 but aborted dtsmatlcally wh«n ihc cj'ti^kiiK: truatmejit was ^ivwi. Tiicau dnti* ijidicatfed 
Lha cylokinas jti.H i>ii tlic ni-uthcr und not oii tropiiohlasl Ui indii<:c fetal Jqsr«?. 

AnJi-fig2 prittiinmHtmr. iinliho^ij bhiks Jzial JA5Srts, and }^mnuh^yti*i, 

Since ueithe/ macfOpllA^CS Twr NK ccILk Keeined nrtrv.ssary TWf-a I 

20 y-Ltlbc^rfcrO'A to iict^ the moiit lu^^ical LargeL appeaivrt be the va&cu[cir e]idoth«Ual iTell. 
TliBse cylokineft sltmulale sirrfaj^^ vjKpruBsicxn of pio-coaguUiit (nft/2-pfr>lhortibLinit;u, which 
is du;tjMC( fri>m tUisue factor) and tii^ »u1>:^£{i](Lini\^ ^1i)^tijL|; pructii)i> i& Jcnown to lead to iArhcnur 
damage jji a vjsneiy of mnaiii]riaturv distaw* niadfils .sudi as Kcpi^Ufi^ iStkI cnduioxic shork 
(Diriy, J.W. Ee nl., J. txp, Med. {1997); Dacbiw A.P.B. et nl.. Arch. Sui-|j. 131:127^ (1996); 

25 I -ein, M. fit J- diu- Iiivcfit. 93:11* (1934)}. 

rhs iieawlt* of lftf«*tiT»crit of DBA/2-inat«:d CEJA/J wWh ATitibody to fig? 
pi'(>lh<imbiiiayL arc &h<hW7i iii 'r&ble 6. TrwitiwH With anfcLbiKfy to flg2 iirolhoivhirtaso 
neduoed Clie l>ack^roijad ii^ of fetal Iobh from to 4..'3%; ihp rediittluxi is btatiRtically 
fj^^fiifkcUit at p<I).U01. Ihfl tfnequfii^ry or f ^rojj^oso-itic iiilnn>mialiiie5 in jmouse ^jmbryw is 4% 

3LI (SmitLi, W.B. al hV, J. hJUluir»i>l. L57:3bl> (11?%}). 

Table 6 alEo shown lhal |tlOi»^mv^^t with antibody to £1^2 pfothomhiji^^su 
msiLfedJy ]ed*j«d I he felsl loss; risk induced by ITJf^-th + y-fnbftrfetvin fruici 67% \v 13% ( 
jxn.On i). Hicfx: cb no &;tatistictilly signilicai^L diffttivtitoei bo(wccn the ftfal lo&s risk m mii^e 
which recti vcd TWP-tx + Y-ini^ffefOi^ ^lij mitibudy to fJgZ piollionibinjiflft (T3%}, ujid thu 

35 teLal Iosr risk iii mice which did ni*t rcceiw TNP-tf.-i- f-inle-TfertiH, but rcciuved aiilibody to 
f(>;2 pEuthonibinase (4.5%). Tk^e-hefore^ ;»itibiv.ly flg2 pfothombiiiase almrytt rompktcly 
prevented Telal loft* indtioesdby TNF Ci + y-infcricron. 



http://patents 1 . i c. gc. ca/f eg i -bin/any 2 html 



Page 1 of 2 



02289979dis.afp Page 43 



1/7/02 2:07 PM 



90^ 



WO WStaSS PCT/CA1>S/0()475 

-43- 

Tlmv, it [vein been faumi in thib Btudy ttiaf nuithcr NK cell-^ i^cur inaL:ir>phag^ 

rpt[s3MlCd "by [i7\it'i>nj.;«l«nt f(^i2 prothLKmhtnaac^ that fhc cyfokincK act on the m*)llw 
and not on embryonic tL-QpiiiaLila<?l^ and thftt tliA ^mliiyo ii'itt$ from IsirUtniiti cLuiz acfiviittoii 
^ 0^ S'tkfuritli^r c.iict<iihc3j3\ cell jwciwujuliiut £^l2 ivliic^i cziuwb fhromboftlft. TJio pr*5iW5nt 
invcntw hut dfinicKnutinCxxH tiwt £i«Btin«U ftf D£JA/2-inBiftd CRA/J miix.' with antibody to 
flj^2 pf<» thumb irtusc POJtiiM.-^ thu Liac^rimcid risk of iiiUi k>ii£> and B\mm\ cc^t)^\>^H^ly 
preventii fetal ionb induc«!d by IWP-cx y-tnleit-f«toiv 

10 B]cpz€9aicyn of f|g!2 pxofhnmibjiiase URing a baculov'jtu.'i es^f ressJort ^y&trm 

TIk*^ uxinnple dLmor&triitcB ttiut tti£ fgJZ pivneiii may bi^ i.'>[prcisfic:d ubinj^ a 
baculovifus expiEEskitt fiyiilein. 

cDNA !>/ miirinu ^Yl wat tubrluntid info tlve vei^lor j^Ph(0Biit;Hiia2A. Thcs 
waK then UK*d to genejate a neccpmbiiwnl b^o/lo virus l^y h<.iijwbiyuns nBcombinatio/i ^^-rth tlio 

in W(1<1 iypo- biitulovirui; AtMNl'V. by infectingr Insect oeJlt (Jif9 or Hi^ 5) wLcti the 
rcicombincuit virus, a fusion mtg^U prvitftin wflh six bautidiiic rcBidueR l'oflowp.t1 by an 
*»nlftCokin4w: situ itt f}LC N^crminuii was i>xpitE£;E£d. Ihe Lyfiale frniii HijfJi 5 cdls infcct«d 
with the recomblnnnt vLruB was aaalyKftfl for tlwt |>i\*tft*nc*' of mtfsfi protein by Wfislerp Jilot 
ij^in^ t1x^ pL^]ydi>nu.] TLibbit unti-nimibo f^2 cintibody. UnlnJerlad Higb 5 <.x.4lii and tbobc 

2D iiifci'tcd with wiJd ty}^ AcMNPV wtiAV. LCJSftd as mfiirr>l[{ iri ^dl ^tadico. "Ihc cmidiUwis for 
pjviLfiin <e>:J>^c^^Ll;^n vvcic optimized (licfc: J<.{:iiuLCi> EecEion] and dip Cunioii firrHc^O witi^ purifit!d 
uiidnu the I'lolkiiid le^in, wlikh r.onlains- nickd fiv bindvr^^ iKu hi^lidinc n>iiidii£S. 

Kcconibinant viui&kn ccuitaining the ntigL2 gei^e sfiL](]t;ixi> w^ic acrc^ncd by 
l^CR and BeJecied as ]uaaliw done^^. PuiO vs3^)l cli>iU>* wciv obtnincd after fieveiial rviundft of 

2!) i^Liquc piiTLficutlDn. Wej^tcrn blot analysis wa^i }>«rform«d Ki$\t\^ p^lyelojial rabbit- antl- 
nnl'glZ antibody <o demoi^sLfatc cxpre^yitm of iti(^]2 fubuxn protein. Prelim ijxftry expurinicntb 
vrcre pcrfozmcfd to determine the optimal cflJidjLcon.s for ptx^tciti uxpccbiiiiDn.. AmomiLs oJ 
protei]) expre.'Sftftd by 3f9 HibJi 5 instct Cl-IIs wexi: compaied. High 5 celln Cj^prt'SKcd 
grcutur (jiumtlfiea of pioteiii oompaii^d to Si9 csWfi. Rf-i:oinbIi)iint protH^in pioduction ktaa 

30 deteculilrt by 48 b lUid ivmuK^hI maximal levels at 72 h, icmainlwg al ihe %\xiiw k-vd U>i up 
5 diiyb aft{:r infection. Die timjp ooui^ of itiH^I2 <^x$>r^cts;r0u ha iikwwxi in Tigui^ J 9 MOE = 
MOT ift or ^ or 10 pfn/tvll jTt^diKXsi similiiir levels of protein expreafiioft. Beujod im these 
ijbinrrvcitiQnb, we decided fo infect 3 cells wcLh vrctif; at ^ui MOl of 5 pfu/ceLL and 
liEiveRtfid lh<i ci^lb uii di»y ^ (i^f^l'iiifectiuit fuir uptuntd prc^tuiii pixsductlMi. 

3& Ab we mentioned pre\'ioiiBly, the mfgL2 hii^riMX pj^itOatt w'a\> «itfcactied to a 

pirlyllifa tag ac the N teiminuft. Purrfii'atitifi i)f Ihe. piXitCtin wus ptTfomaed ubiiig tin* Prviboi^d 
resin undef denatured crirtditicui^ n ni> bULXvub wns mcE wJi«n pprform^d oiuKt native 
coiuliti^niit. VS'r&tGrn ac^d Cuomasaie blue staining werfi ^i^^d to dcU'A:t the ^xpiejifted 
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pruthruiTiblAAvc (Fi|;uiei; 20 und 21 iie^pectev«ly). The pjxilOKl ivii& obb^ived Lo have a 
mnilerular weight tif - fif> kT)ft. MuriiltfHlZ f ptufein w^k iicrt delcirlfif] in Jhsnni'Jiiim. 

FkLTiclionBl Analyses of |h« m^]2 fu^un protein 
Fi }-iunctL(mixJ nnaflyKJi on the ptrocoagiilAiit flC(ivL^y \>£ Hhe expienRed mfgi2 

fuBianpTotein pi'epai^ftd in RyampU^ H vjk'Xc ^Of^Xva'tcd ti> confirm that the ^iKjvw'.'tiK^l fusioiji 
J>fOti??rt iiclt& As a direct pxothromfainafifl, Jite the native prn^F.in. 

Oitfi-frlag^: dating i^Kay 

Ifl Thiv ftSSfty fyr fg]2 prothromtimEiBe was used <3ifi;ctly muayurtr 

procoaguknt ar.fivify. Jllgli f5 oftlls infeji'l^d with reixvinljifuihf virus cxpreiiBing the mfgl2 
fi/siLiii proloirt wijiv. dubj^v:K^l cydcs of freeze ttuiwin^j. They wene tlien assayed for ihati 
wbili^v to accelerate the Rponlanrtotis I'Jollin^ lime of leculdfiud plaiteJet-poor 3if>nnaJ 
iMJinan plasma AS pfovii^usly tksLrilictl {Levy Ik bdj^in^ton, vm)]. itesulis Wii^^iiuinbtakHl 

15 b>r campEiriKon with fierial diKitic>n<» of st/tndaid rA\}[>'(\. Luain thruznbopia&fin. Activities 
From c<;Hs inftxted wcth tlie TCConibinEuit virua wvzc compared wilh ll^ose wiiuiftvtc'd ancl 
wild-type virus o^fecUvl, an<i with th^^ fnirififVl pfOEcLii nlonc. itoteuiB involved in Ihe 
i:<ja|;ulatLU(n pjifhway require a pliMpholipld bilayer for fufiiTtrftrtal acti'vUy; Jherc-fore 
purified piy>k-in vVs*S reocinSlitwIcU into the iiwk'cfc <iAh and nitLert>phugiffi to detei^nine tli^ir 

2Cl rCA iuctivity. AdditLonaJ PC A assays iv^re ]jerforiiied willi hum ah p^a^nha dcficcent in 
cnagulalknX futlvrs II, V, VII Vlli, X, imd Xii to dvCcxmine the natare (hctoi de^><^ndeni:e) 
of Che exprsBeed CCA. 

To dftlfirmioft if I he. FUfpfp.flSftd fiisinii protista ACtS a diruLt piuthrombinaBC, 
^ X]'K prothrombin cleavajjc aa&ay wn& performed as pievLcmRjy de»cj'ili^d (Rfhwartis et iHL, 
1082). •|2!5T-j>rotlKi>mblTi iiieubufctN.1 wlHi Hij^li S telK both inftfctL'd or unlnJeolftd with 
the reconibinart virus, i^jrified mfsl2 tusitvji piotein was also studied +i> detCttfliTic itn 
Dbility Ift iHeave prolhrOllYhLei. HuinUii Fuetor Xa iai the pitacnce of IiuE&e[['fi vii>ei venom 
iJ^W) was ubed an a positive ocmlioL Samples were run on lfl% Snf5-PACE axnl ?mijiiyat\l 
3:j by agUvraiJiojjraphy fur 12SI- psxj«}iri>nibiiL nnd thvir dewvajijje producfs. 

PC A wiw measured fur immfect^d celh, wild fype- and recombinant vircis- 
infccted ceJJa, and llifl soluble protein (Tabl« 7). Only ceJb iAfe^ctMl wltb tlu: rcccxmbinant 
vinm <*>fprk:tis PCA^ and no uetivity were detected from the purified soluble protein. Tliia 
35 in.'Kult Buyj|;esled thnt tJie prcEcnce of tl\e Bix hifrfidine resrduAq and iht- Oirtt<^ri>kmat'e site af 
the N-terrninus of nif^JS fusirn^ pfx'»+an did iMit ron^plvtely affctt its clotfinj; ability. The 
PC A fi?tit"Us ijftinjj factcKT dtefkicnt plasma!; arc sluuvn in I'able H. Hie PC A expressed by 
r-Lcombinanf vii'us injected cells wh» independent of ail fiK'tOTB vxc^fp^ TT (tirothrombin) 
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which $ir|^t^6i» ihei e.xrpresLsed mfglZ luvHon piijtein ncte gdmiLirly aE tlu* iiEttlvif prat€:Ln to Ik: 
a filvect profhrombizLaiic. 

A ftM^tid »st of clofttng assnyb was tJonc £o deternimc; ii the additltm of 
ftnlublfi mi^iZ piofoin pruvuftty PCA txprWitJoii by Ci*31s ei^cl f OCCirtibiciailt vkint- Oar 
^ ix^:>v\[S $:u^R^;9l<f;il H'^at the <»o]u&)Je piolein WEts incapabLc of pL'^VEfntirtg tfie dotting induced 
by the cell ly«£it<:. Noni:fclL*>kb&, prcliinuiiiry i\:S;«lt5 from ruLuristitutwii i^f purified prohiifl 
into ixtsctt c\:]h shiJWfi jvArtial PCA activity lecovery (Tiblfi 9). 

TJirt ability of mfgJ2 fuwum protein to cknvc pncitlircwnbin bn thrombin way 

JO examii^fid i^y the pxi^tliroitibin t'k*iLvH>;0 ^*fiAy. Tn FigyrC' 22, wr>Kl^ hij^li lEiLUucukar weight 
&pc<:ic'$ i>F iiitACi' 'l2'?l-p]oUiiiM)inbin \va& noted afCiCir inctibatEOii witl^ bufJer &v\d CAlchnn a.ton9. 
(lijftl pane]). Addition of liuuuiii futtw X iji tlw? pJWPm* uf cakium mitl factor V produixii 
i.'luLiv4tji;i; prtyJ^JCls rftrreBpondliig to known dRtivativeft a I pjolhrwinhhi (.wortd |>Anijl). 
Si mi Us pioductR were lycun when iiicubiitrnjii; l^^I^piotKrombiTi with homogeniites ircaxi 

IS rccotrilmuuU virus cnfftcleLl c^Wa (toill'v pfinel). Hcvwijwj'^ inoulwili^trt i-^f ■|25T-f3iinthrfii'nbiJi 
wl\i\ uninfected Ili^ S ixi] humu^i:nnici< or purifictit protx^in exhibited no prodhrombin 
c]c'<ivi*^?o tlhird ArtiJ Hfth panels reftpecLively). TJxes« rfisiilti wesv. i^onsistetiU xvllh lh»?. 
olxservatjons from olii ofu.'-:>tnj|;<: ctottirtj; bl^;sny^ Li>w multciilai weight prwlucts were ijccn 
when liSl-prottiru-inbiri w^s jn^ubaiftrt wiLli honnngeiialt«t from wMii lyp6 viruvt uxf^v'tei^ 

20 I'jftlls (dflla jiDl shown). IliiR miglif be txpLairied by the exprejoBitm of profeafie in wiid type 
infected taauLi ^iia (Viukird OL uC-, 1995). 

Hv/ii^p, iUii!7lraLed aiid described tl^e principSaA ot Ihp. jjiverljoji in a 
pjieteTrtd embodicnent it btiould be iippreciatud to thobu bkillud in the iirt ttuit the 
invontion cun be mr>fEjfied m ai'i^Ligemeut eind detail wilhout deparuiif^ I'mm .suri^ 

25 principles. We claim all moiHfLirAtiCinS i.innirt^ withii^ tbi- yctipe \A tfie following daiin». 

All piibliratloiiR^ patents ai^d patent appiJcationA are hare in cnco^porjiLAd 
by rcftiieiiLe in their entiii'ty tt^ the Si«nc OxttiXt As if wicli individiia] piiblication, pafent oi 
pM<*fil Ap]>]if:aifoi\ was speciiicaily and individually Jnclicflirtd lev he iiKO<poralud by 
lefLDL'nce in ita entlECty. 

^ R^.lovv full citations ura set out for th^ referaiioAS rvtrermil \a in Ih^ 

spaeifi^'ation imd detaik'd k^iidi; for soiuxi of Ihc fifi;uiet; uru provided. 
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FUIT. aTATTON:» T OR KEFEHEN CES RKFE RltBD TO ?N THE SPfiClPiC ATTON; 
Arck, r.C, c( ai. Amef , J, Rcprunl. imnimiuL :^7:262 . 

R,Kli, H. Winkfer^ C. PeiTdii, W. HaiKnrk, and R.C Rt^bson, Delayer! ¥CTLv^;r4ift 
nfj^im. Inmiuno]. Tnday 1 7: 379. 

BEickrU'S. iind >VV- Yoan. 1900. J. ViiHi]. 64:5708. 

Barrel^ A.J., iind N.D. Itiiwlinga- 1^1915. Rainilie.s ajid cUnR L:»f ^enitc pupticUfies. Aroliiv^i'i ^if 
PJ^jelicjnisfry iind UiopKyBicft. 31 8{X):2(( 7-250. 

g^zies cwd.MgforiTTOlfiiiiK_ Ann. Rfty. BiucliL'itl. 5QM9^%X 

BrL*nljcnv|.lC, 1^*87. CJ[onn:mJar j)rfy»aj^ci3afiL aftivrly and RjuiriuniLimcphviljft. Ta^i T^ve^if. 
57J107-111. 

Uiicftcr, i\ 199:1 Weight Ma If fK T>,wfpJi<u^ of fOMf cuUilryoek UNA poiyme.MRi^ J] prumvtur 
eieiixeAtq<if!nv(?i.'J frcnn502 urui;bk>d prcmiuto Kcqut'x^ \M. \liol 212:50:3-571;. 

I5iiclicr r. and E,N. TiJfcHiov, 1 5fifiw 0)rtipj]atw and iiTiAly^bis yl iiukwyoUo. POT. TT promolvr 
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TABLE 1 



Clan 


Example 


Consensus 


SA 


chymotrypsin 


H D G.SG 




JO families 




SB 


SubLilisin 


D HGT GTS G 




/ family 




SC 


Carboxypeptidasc 


C G.S D H 




5 families 




SE 


B lactamase 


S,N D 




4 families 




SF 


Lex A 


SM G KR 




5 families 




SG 


Oinptin 


not identified 




5 families 
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TABLE 2 



prT^rA9s/na475 



Clan 


Example 


Consensus 


CA 
CB 
CC 

rr 


Papain 
5 families 
Picornains 
4 families 
HC-proteinase 
2 families 
imy uncharacteri 


CW H N.W .W 
H C(G) 

GYCY VDH HV 
zed families 
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TABLE 3 



PRIMER 


seauENCE 


5' PosmoM 












HIJF=IJP1 


GCA AAC AAT GAA ACA GAG GAA A 


1QQ 


OA 


HUFiJP2 


ATV C3CC CTA TTA GAT AAC QAA TAC 


1399 


tiA 
04 


HUFLP3 


AAC GGA CCA QGC AGA AAC 


343 


OP 


HLJRJP4 


CTT CGG GAG "CTQ AAT AQT CAA 


243 


DC 


HUFIJP5 


6AC AGC AAA GTG GCA AAT CTA 




cn 
nU 


HUF=lJP6 


TTC TG Q TQA AGT TGG TGC TCC 




Oh- 


:HUFIJP7 


CAA AAG AAG CAG TGA GAC CTA CA 


693 


Do 


HUI=LP6 


TTA TCT GGA GTG GTG AAA AAC TT 


1125 


62 


HUFLPD 


\ GA CCA AGA GTA AGG AAA TQA 


909 


56 


HUFLP10 


TGA CTG TAT TTG TTC TTG GCT G 




62 


Wi=LP11 


TTC TGG GAA CTG TGG GOT GTA 


1134" 


64 


HUFLP12 


CCA GCT TCA TCT TTA CAG T 


<3 


54 


HUFLP13 


AAT CAC TCT GTT CAT TCC TCC 


1353 


60 


HUFLP14 


GAA ATA ATA TGG ATT QAA A 


-173 


3G 


HUFLPUR 


AAC GCA CAG GAA GAG GAG A 


-06 


SB 


HUFLP15 


TTG ACATCCrrr GAG ATAT 


14599? 


€0 


HUFLP16 


ATQ GGG CAT TGG GGA GC 




S6 


iHUFLPi? 


GGO TAT CTC CTC TTC CTG T ' ""T 


-118 


68 


HUFLJP1Q 


TGA GCT ATG CCA GTG TCT GT 


-755 


€0 


HUFLP19 


CAA QCQ TAG TAT ACC AAA T 




62 


HUFLP^ 


AAG GCA GGA AAG AGG AAC 


-961 


54 


HUFLP21 


GAC AAA GGA ATA GAA AGT AGC 


'601 


59 


HUFLP22 


CAG GGC AAA AAT GTA AAT G 


-1092 


52 


HUFLP23 


GCC CAG AGA GCA GGT AGA A 


-863 


eo 


HUFLP54 


CCA GCC AGG GTT GAA ATA 


3' enJ 


54 


HUFLP2S 


;GCC CTG TCA GT C ATT TTG 




54 


HUFLP26 


|AAA AAC CTA CCA GTA GTC T 


3' 


52 


HUFLPSe 


TTG GGG TGA CAT TAT GC 




50 


HUFUP 29 


TGA GCA GCA CTG TAA AGA TG 


16 




HUFtPSO 


GTG GCT TAA AGT GCT TGG GT 


13^0 


60 
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TABLE 4 

Rok> of iii^iMloGMl-i- NK cells ^r\il ctii^crcrpliagett in fct^f fotiS 



10 



Expt. 


Diiy 6.5 
treatment 


D;iy 7,5 
trcatmertf 




DAy 1.1.5 aNQBy 








Na 


iwwvrpiions 


% fetal 


1, 




PBS 






41 -K. 






IflClG u TWF-iK 




43/fiO 


72%^' 




PBS 


2000 u TNf^-Dt 




5?/64 


S9%< 






PBR 




l0/5^^ 








1000 u TTJP-fA 


8 


12/63 


16%^' 








8 




22%* 


2. 


pns 


PBS 


16' 


4.^/L{)l 






FBS 




Ifi 


70/93 


B5%i5 






1000 u TFM-Y + 


16 


74 /R9 






ciiTti-asialoGMi 


PBS 


16 


11/71 






tXnti-'aHinUiGVfl 


liKKJuIFN-Y 






12 




AiiLi-dsi^loGMl 


10(11) w TFNf-Y 


16 


89/104 




3, cfrii 




PBS 






4T% 


t;fcrl 




IFN-y 1 TNF-tti 




6!>/ii0 


81 %i 






pns 
















52/65 


BD%i 



Focitnofes lo Tabic 4: 

a) N repticsEntB numbw of pi^egiiant niicc per group, 
h) Stp:nifi<:aiit incrcafci; h\ fiital Ivtiy r^te, P < l>.005 by c2. 

cj Si^nifit:Exnt ina'e^se in. felal loss rate compared tti PBS rcintnol, P < fay c2 ; 
I."; significant diffcrcna: atjmparfjd tc> l<3\ver dose of TNF-a, P < 0.05- 

d) Signil'ictint n*.t]u<:tic>n in fefsl loss rate by anti-DJSialnCMl antibody compared lo 
PBS amUvl V < 0,01)5 by c2. 

No signif(c:aiLt bcKitiixg nf feteJ loss r^te compared U> PBS iajcsbt^d antinpgiflloClMl- 

20 f) Rev'nilt (rem 2 irxidependecit cxptfrinHmty j^ivin j; .sanie i^suU ]iavc been pin>l*id . 
il-i(\terft:rnn flFN-iil Kimificanllv hnottsrf ftlal lofi<i rate. P 0.nf>5 Hv <*2 
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h) TWP-n wa<i ^\vv.n at JfKlCl n and 20.10 u in fcnipiirote oxpcTitnciitK with inW-j^ and 
i^i^vo sinuiar wsiiSt; the cUia have been pooled for ease of preuenffllioii- Itie fetal loss 
rattt wa>> KignifKxinfly bflfi^ted P < O.OWi t»y c2. 

i) Untreated feiiviJe mlceixiat^jd to nnA/2 mal^is. 

5 j) lOOf} u IFN-g •!■ 20(30 ii TNF-a fiigniftcaiilty boostied fctcil iosfi ratc^ P < Qm5 by 
c2, 

k) CBA/J mice injeclcct livice a week fox 4 v.'ceks wilii 100 ing/kg silitiL^n dioxtdc 
before mating sjj^nifjcantfcy nedtK'f^H toal Ioks rafe, P < 1X05 bj^ c2. 
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TABLE 5 

Cytokinci-triggered resorption in C57I3I/7 IRF+/+ and IRP-/- mice 



af 1 n g tjn iiibination T>9y 7,5 ireatmcnC 



-■5 IFR1+/+X +/i 
FRFl-/- X 
IRFl-/- X 4/+ 



nil 

IFN-7 + TNl>-« 
nil 

IFN-y i. TNF-a^ 



5 
4 

7 



I3ay 13.5 2Ksay 
resorpdonti 



3/39 
16/22 

^^/57 



% fetal 

7.7% 

5.3% 
6-5% 



m 



o) Normal C57B1/6 fcinaloa (+/+) niRted to DBA/2 malts (4-/+}, 

b) Siijnificat^t increase in feto! Ims rain P < O.OOL Fisher's Exa<^t t^i^t. 

e) Female C57B1/6 mkt?. homozy^rous for a drfccttve JIRF ^cuo (IKP -/-J 

were fjuned to nonmal DKA/2 maiea {+/+). 

d) lOOD u IJ^IV-y and 2000 u TNE'-a was in|wted 
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TABLE 6 

Anlibody tn fg!2 prothoinhinasc piOTtiiits fcCal Io8<i0«i tn CBA/J X PfiA/2 



mice 



Fuctrcatmcat group 


D;)y 7.5 Irejifmeiil 




Day 13. !> ajiKay 
i«90Tptinns % /etal 
/totftl loss 


Control Rabbit %C 


nil 


a 




38% 


ConCm] Rabbit 


LFN-y + TlvJF-tt»' 


8 


4S/S5 




Habbit JgCn aiitL-f (jl2 


nil 


9 






Rabbit TgC aiiti-ff?12 


TFN-y + TNF-ot^ 


y 


9m 


13%^- 



a) Result from fwo independent expemnenfe which g^^ve tK*j stinie retiuh. 
10 b} low a [FN-g rtJvJ cf TMI-i) waa hijtjcted ip. 

c) SifjnificaiU increase in ftila? loss rate V < (KIKH compaT^d to ilo cytokine 
ctmtTol groupy Fii>hei'& lixact test. 

d) Signifir^nt rcdiuuion in spontaueoufi foU^J (oss tate P < 0-CM)'l oDmpared 
to lu) cytokine contixjl gwmp, Fisher's Exact tost. 

15 yignEfiCcinf reduction in feti>J loss rate. F < O-OOl compared to cytakine- 
treated coiitcoSs, Pisher's Exact tesL No significiint differejnct compared to 
*jntj-fgf/2-treated mice wtiich did not receive an injection of cytokines. 
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TABLE 7 



[;)tpre&Bion of procoaguirint ortivity in ffigh 5 cells in fitted with 
reccmcibtnanf AcMNPV 



PCA 





Time (aec) 


Mil i units /2xW cells 


Ilif;h 5 cells 


>240 


<.l 


High Sft'liy + 

WiW typo AcMNPV 




<?±3 


\\\^h 5ceJl£? + 
Rccomhinont AcMNPV 






Purified pjt>lcjti (rs pg) 


220 





http://patents 1 .ic.gc.ca/fcgi-bin/any2html 



Page 1 of 2 



02289979dis.afp Page 61 



61/71 



-6] - 

TABLE 8 

r?ffc:i:tfif noagulatcon funbor-dfiftdcnt plftj$jna8 on PC A exprftHSion 











Tirrn! (sec) 


Milliuniis/ZxUl'^ CCltR 


Normal 


72±4 


418±104 


Drfirtcnl in: 






Factor VII 


54±4 




riacror x 


105±5 


40±14 


Faclor V 


6?±2 




Factor li 


>240 


<1 
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TABLE 9 

The procuagalanl acllvity after coJiStihTtioii of llic jnirified protein 



PCA 







Time 


Milliuiiit^ 








(o.iU/2>clO^ ccillfi) 




lis 


>240 


<1 




I'urififiJ protein (3 }JIk) 


220 


<1 


5 


H5 +■ purifkHl pn.ite.ii^ (3 fl^) 


42 


363-1 




115 + recoinbiiianl virus 


89 


127 












H5 cells + RV + 


57 


1254 




Purified pioteiii {20 ng) 






m 


HI5 rftils + RV 4 
Fudfied protein (IW ng) 


54 


1543 




H5 cdlb + RV + 


50 


2053 




Purificiii proiiuri (3 ng) 








115 cells + RV + 


31 


^414 




Purified protein 
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WO 98.^1335 



(^) AJM*m<::AWJ' : Levy, Gar^ 

ill) TTTT,F OF ItP/EJJ'JUON ! IJethode of McxiulcjLiciy Timiiuno KNiMir^ulixtion 

{i±i) [TLTMDER OF J^KQ^TRHriSS : 4 

liv) <:^KHh;^rO»DBnCE ADDRESS: 

(A) ADDRESSEE: RKRPSKIK* ^ L'AUK 

^B) ^?TRRF^T: 4(1 King street west 
iO) CIT/: Toronto 
W irrATL;: Ont.ario 

<P) ZTTM: won ^lf3 

(V| COKrU'IEH RE^DrtDJjE FORW : 

(hj (X)HrXJTER: IBM PC ^:<::aftipALibJ 

(TJ) firjPT^^AFR: Kit-entin l^eleaae fll.O. Veit:lciri Kl.'JO 

<vil ^'UKHEC^yj' APPLICATION DATA: 

(TV) FIT.TNC DM'ti 
(C> rjUAS^IFICATIOM: 

^Viii) ATTQENKY^AaEOT T>lK0Kt4ATIOW : 

( ^ \ klBT^I JSTRATX OH inJTiBPT? \ <J 0 , 2 f) .1 

(CJ REPERKW.'E/rC^KE'i' WUKBKH; 006 

(ix) 'filU^'UCHMJICATTO}! IflFORWATTOiT; 

U\) TEr.RPHOW! 3 64-7311 

(R) TF:L,jfKAX3 <41G) 361-13 J ft 



(2> IRPOTOX'.TION POK bhiC! 11> HO:!: 

U) SECJUGHCE CJTATlAnrERT.^TICSfi 

(iV) t^fm^THl aCOO base pairs 
(R) TifJ^ii: nucleic acid 
(d") i;'rRAHDE;DNE.'35 : s^>RSLc 
(D) mmJ.OOVt Linraar 

HObBUULTS Tl'PG: Cii.tiAz- n^inle^iv nC7ia 

(A) 0Rga£7Is:m- Homo liHiiM^o.*; 

(Xij SEQ1]E3?CR 0ESCNlL'*rIOW: £JEQ ID H0:1: 
l>ATC/fAfAJaT 'i^C;AAGCCA<3 GTC>TC:CT0AO 1'A'lX«:?:.5Ar;AA TAAATAL'AGT 
TAAiVGAGTOT OfXi^AOA^l'TV TGAUAATGTG AATAGGATTT CinCT^-AAA'JT 
AC^Ctiy\AAGT CATAGGAAAT CAiGGTTAAAC AOA'I'AAA'I'A'J' <JAGATAGGCr 
TTJiAGTAATA CftATAAAACA 'rTTAGATTTT TGCrCATGTC AGTTjAl'iTrG 
•I'AAAOCAAAA AAACCCTTTT TAAACAAC^Jl A'JClTAIXSJW ATGTC^ATAT 
TTAAAAGG/sG GTlXiTfrCTC 'I'AArj'JVAAG'J TOTTCCTOTT TCCTtXX^'L'Tf; 



CATQGAAGTG 
AAOOGGATAT 
ACAGAGTIJTT 
AAATTATTTT 
QCAAAACAAA 
AKUC'fL'TGAA 



(JO 

180 
340 
3D0 
3G0 
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GAAAACTArS^T 


ATCATTAATG 


CT/iCATCTTT 


TOAACAAGCr 


GAT?*TAr:rA?i 






GAUr.lAyU'J^Ati 


AAOAAOOAGC 


yrraJAUAOAi:: 












7i7\GGGCAA«C 


ATGCTlTTAGn 


CA7sGA)fiA?Lr!T T£:7^(U^ACA^T^ 


*>4ri 


CACTQC3Cj\TA 


GCTCAAAGAT 


TCACATOTGA 


GCAGCTGfTGG 


AAGATGACAG 


TACAATr7\c:<: 






A^^TtXAAAr^? AljlXAOWAC 




OAAACaCaAT TATrjlVO'TTT 






TTAGACATTT 


AGAT/iTTTJi^r 


ATAC:7\CTATG 


CTACGGACA/^ 


AGG/iATADAf^ 






T'i'JTCT<:CAC 


TAlGfTTTlCTr 


CTCTTIITIVA 


A^i'AGATGAA 


GCAAAAGTCA 






'l^ACAAAUCT <!TAC!'i"i\ir:TT 


acacttao^a 


Ar:rriCT*AAA 


C^JWVI'AAlLJA 






/jAGTCCAACA 


TGAAG/sATiJir 


ACAGGCTCCC 


CAATGCCCCA 








CA'J'n'i^'ATJ' Tl'AOTAAOCT 


■JN^'TO'll^M'A 


'i'A^^ACAyfl'TT 


r^TAAC^TAG 






TTATCTTT/iA 


A7iMf;TGTTTT 


•PCrAC/TTTAAG 


TTACRTft'l'AA 


'J'J'A'i"n'A<:TT' 


L03O 


CAAGCGITAGT 


ATACCAA/iTT 


ACTOTAGAAA 


TGCAAGACTT 


TTCTTATACr TTATAAAAT/* 










^kTAAVAA-J'TT 


OAATUCATAT 






GACSACTJuiOT 


T7\CAGTTTTT 


GGOViACTGC 


GTTTGATrAG 








CGfJ'T'J^'TAAA ACrrClCATU 


CAAAfJGCJ^C: 


CaCCO'JI'CC; 


■JU'JUAACACA 








flGCCGCTATT 


AWiGrAHCTC: 


CAGCCCTTir.n 


c.ac:tcc<::tcc 


T:i:io 




ACSrATTGTAA 


AGATGAAGCT 


GGL'TAACTCG 


•rACTCGOCTGA 


GL'TCAGC'TGT* 




TL^rXGCCACT 


TACUOTiTJ'T 




AAAOAA'JttAA 


A^ACAOOAAA TTAAAGATC^A 






ijMs::'>s;:'noC'ii:: 


CArrPClAGACT 


?l<::7\AAOf:^GA 




^ACAlXiriACfC. 




GGAGTCCCCC 


TACCAGGTAA 


GCCTGOCCCC 


CTTGACTATT 


CAGCTCCCGA 


AGCAATTCAG 




CAGJJATOGJiG 


GAGGrfGTTCA 


AAGAA«TL'CA 


AAACC'rCAATi <5AAA'1\:(3TAA ATAtSrj^^TAAA 




ilMAA'rc'j'is;^ t'AAC;Ai;'ix^CA 








r:CAC;?>.?>.ACGC: 






CCTCAGTACAG 


QAGCCCCGOG 


AGACK3TTGGT 


GATAACF.G?jG 


TTAGAGAATT 




AOAjQL&GTGAG 


GTTAACAAGC 




GC'i'AAAGAA'f 


iJCOAAAUAtiU 


A)CiA'l^'AATC'r 


leoo 


a<-:ttcatcc;t oucctogaoa 


AOCTC/'.A'K'lT 




AAOJ^AOATAif:: 


AAAtTTATC:T 




TOACAGC«iiA 


GTGGCAAJiTC 


TAACATTPGT 


TGTCAATAGT 


TT^JGATGOCA 


AATGTTCAAA 




CTOTCOCAiOO; 


UAAOAAOAAA 


TACACTC^Cli 




TOTAWAAti;! 


TTTTCVl'ATC 




ATATGTTCAT 


AA^TOTTAT^ 


CAG1!CAGAGA 


TGTATCTAAA 


AGATTAACCT 


GAGTCAGmn 




uttaaa:s'aga 


51C5ACAGATTA 




■ITA'lVAACOr 


CCACJiCClAAA AAATAAATA'r 


?!.iQn 


CTTCTl^AA^T AT.7.A<::0A0AT 


AAATATGACC: 


TjiATTACAAA 


ATCATAGTTA 


GTTCTGTATC 


2l£(> 


CACTGGAAGT CACTTTCAAT TlTAACfA'J^T 


rATn'OTTAA 


TGCCAiJAr.X^'i' 


AC'l"|N::OAA(jr: 


2220 




OCTCrTTTCT CCTTTATAAC 


ATTATiGT^T 


TC*rTGTGAiGJG 


CCTTJuiGCAT 


;?:Jtiio 


TTACTAAACA 


CCTTCAAGTA 


AGITTACJI'AA 




CTV::i;:CA'l'liGA 


n^CAA'J'i'ATC 


2340 
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/Uu\'^ 1 i^L. J 1 1 


1 \t I ^%(./L J J\ J /X 


yk^&^Mui 1 1 ^< J J 


l^AOAIOC'ATC 


UTTTCTATTA 


7h OH T. flXTirV^ X 

<U..AJiu'A 1 V,\,r\ 






T'lT DTTTf 'f V * 
1 J lAL 1 1 UL.^ 


L 1 1 '-/Vo 1 X\.A 


ACATCTAATTl 


TATAAAliATJ' 


r If ^I'r'M*/ 

LL IL HjACTA 


2^61) 




^■l^y^jft ^ it k< a & 
kiV>(./<AAAUA<^ 




CTACAlGMTT 


ACACf^TTIA'Tf; 


TOflAAAAlAG 


r 1 A 


1 Auk. IVjJiA 


UTT'I^\CTuTG 




C;A'J\5!jWl5UA GGL'TGGACAG 


TGCTCit, AfsTtk? 










AACATGGCJJi 


^:;;AC:TAOfeJiiAC 




jCDUU 




riuL'A.'i/LJi J J J I 




CGA'L'AAAAT'r CRTCTTCTGA 


t: U AAti/ \ r/T A A 




f?J^! \ A h 'Vt '11 '1* 


1 ^'1 r ^ A^'i A A ■I'.L f J 


AJ L 1 ILnAnLsJV 


CTTTJiAT^fiT 0TC:f::A\OTA'l' 


Al TTtiTA 






1 o ) It 1 lA.".- ' O 


XaV'A 1*^ 1^ i'l "1 ■ 


CAAATATCGT 


TTAC7\Cf>TTTi 


vrrAflt.T Ai AA 






VsJ Allan IvA- A 1 




riAAACATTAi:: 


AACL'ACGATC 




?B60 


A h r <■■(.* ■ A. 


UlA 1 AAAIbA,^ A 


A J\3nl\.uiA iv^ 




A;^CTL^TCx5'Jc 


'J^ TACTAC AjH 






tl .1 1 r^< A J U 




TGCAAACTTA 




ATTA.IVACCA 


30UU 


n X 'a h IIIT. f^K^^ A 




iil\Aa%>A^ J XT 


OTncX'jO'l'AOt: 




TAAGTOACOf^ 


3OC0 




I A >l . 1 Af^ 1 


n -Ul j\-AA 


agag:3ctaa<^ 


ATCyiTCA'TCA 


OA L'L' CAAG C A 




fViii|i-|%* r.jf ij <f 1 - 

^* 1 L 1 AkUwLa 




T G^TTCJiTTr.'n 


•Ti.V^AOC'IA'rj' 


CG'XTATCTAJi 


TAGn r/7 A p. 1 J 


31 BO 




• li'/^JAilJJ 


1 L A 1 Au'.XAA 


AATiATwiiTt-TT 


CTWSin^l^J'A 


% 11*11/ il^l WJT fW^ 


'.VI 




'I "1" rr* njw Tiinytn 
1^1 KafUiii I flfl 


Tl nnnvsTt & x h 


CAA'i^CSOAa'JU' 


TAAAGGAGTPC 


CTTT G TT C' T 'i' 






/Ui atA . A 




attaoc:aata 


'I'TfJAGAA'ri'A 


< 1 ■ J-* JL Tjn K ^ n n 
1 A<-ATTAfirt™ 




1 J Al-ii/X 1 IN . 1 


mm^^ iL/iiiiitiw %rti 


Ai l\aAAALTr 


TTTCTATTi3C 


TTGTAT?ACT' 


TCC'J'Ci'l'ATTr 


3d2D 


h 2k A £ A & T-a. K T 




WS\ > Jvil vl At.'V.' 




AATOCCAGCA 








A(j!A £.\.iU- J^l 


/■ n f v^ff^^ rk r^iT^T. 

Ca AJubTL AlSSA 


GTTTOAfiACC 


ACCcns:;c;ccA 


AACA'i'^/l'GAA 




ALaSL. l\d IT- IV 


TAT A A A 


Ar.AA'^AAJ iA 




GTGGTJiCATC 


r^p^nV III kX "K Ihi 1 A 


3600 


ACOC'JCTTCTA 


■n'AAAAJiTAC 




OCC:0CtTi;t^J' CUACATGCCT 


GTJi^iTCCTAC 








GAfJAATCGL^T 


TGRACCTGAlll 


A<^aAA<iAfxyr 


'KVCAUraAGC 


3720 


L'AAGAATGAG 


CCAnwOAOT 


CCAOr;ATOC5G 


'l^ACAGAGAA J^ACTCTGTC^T 


CAAAOAAAAA 


37SO 


aataataaaa 


rr-rATTCAjRT 


i-iGG0K3RATTC 


'TAlACAAAGfr 


AA'FCTGTATT 


TGGGCrATnA 


3840 




TVTTCAaGVJ'A 


TA'JCACTCTT 


TTCAGfiCTAT 


AATTATTTO: 


C^'AAIX'TTC?* 


1901) 




AAC'TTAATCT 


ATATrATTTA 


CTl-lCCAACA 


GAACAACCCT 


ACAGCATTT-f 


3960 




CTA>yO^SGAAC 


TAATATCTAT 


ATAATTAAAr 


TTCrrCATlT 


ftiTCAlTCATG 




AAA'l'A'l'AAAJl 


TACTTaTf;AT 


rrTAAACCC'il' 


TAAAAA^IXISl'G 


G'i'AGCATAJiT 


GTCAf^cntrAA 


4OB0 


AAAirjOATTi:A 


CAAAUCAATG 


TAAL'TOTGAA 


GACTAGiy^TT 


TAhAOOTAAl' 


'JCATU'TATAG 


^i4n 


T'n'Al'AAL'TC 


CTTAGATCTT 


TWiTGTTOAA 


AAO'CGtVlTTA ACATGAAImT 


TATCTTOCTL' 


4200 




OAACAATAGC 


'iTTTAATTTA 


ftCrATTGCTCA 


CTARTOTAC'J' 


AGACTACTOG 


4?C0 


TAGOTl^TTTT 




TGfiGTACGOA 


TA'J'G'liOOC'rA A'J'GAAGCATT 


TAr.TTAOJ^CsO 


42^ l> 
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CrAlCATOCT CTGAOOCCAA U"n"J'A1fY^'rr:0 A7iAi5CA/i!rW. TATCATTAAG TGATTCACTT 4380 

WPAi:y^ACCC TtAlTTTTC^Tr TAGGACAGAP AGAAAACA'JX.i XJ^VmOP*^^ TA'PA'J'AGW^C 4460 

^JGTAGTTAAA ATACTATAl'A 'J'rTOAAOtXVJ' C'tOf^W^fiTAGJl TTGCTTttTTT TACTATC/iGA <li>t>0 

W;rAAW\0;^ TAI">ATTV?T7% CCC?AACAGA /iGTAXCTUTA AT'yn'mi'AA TTCA'K^AA'rf 4!iRn 

CTGGTUiraCT ATATATAATA T I'TA J* A ^vCtAO TTTTT/sAATC TG'TTT7^J^TTT CATCviTCGTA 462 0 

AAAAGUfJA'lC 4G3C> 

INrOKXATIOM FOR SEQ ID iVU:2: 

<i) SaQUlSNClC i:HA>*Ar'PRRISTrOff: 

(A) LEh?C?TH: i>P innino tici<^r> 

(ni TVPP.: Willi ii<rj acici 

( C ) STKAN I JKtrjHRS S : t> h ly .!.< ! 

(D1 TOt>OLCG^: lit! oar 

(ii) WL>JjyCTni.l? TYJ^S^: i>i;pLid<.' 

(Xil Slfl01)P.Wf^5! TO$n37PTIOIT; GEQ ID >?0:2: 

Mi-:l. Lyii Leiii Ala Asn Trn 'JVr Tl-T l-^iil ?icr J^nr AIm V^I T.«ii AJ-t rhv 
15 iO 15 

Tyi- Gly Phe Leu Vol Vctl Aln Asn ^r;r) Rl" Thr Glu GJu IJti Ijyn hny 
7M 2& %ri 

Glu Al <r Ala iiVS Agp V.I I <Vs VraJ Aix) L*ii Glu Sftr Ari? Giy Lya 

.^S 40 

CVS Gl\i Glu Ala Gly Om rv^^ T^ro Tyi* Rin Vdi Set* Leu E^ro Pro Leu 



itor il© 051 D Leu Ji*yn l.y:: CIti Phi; Soa* Ar^j- Tie Giu Glu Val Phe LYB 
fh 70 7S iiO 

Glu vsl 01 Ti Asn Lntv r.yst Clu lie v<j1 Asn Ber Leu Lva Lys £3ex Cys 

a:^ '^o OS 

ClTi A.'.!P Cyjj T..y:i T.<:ij Gla Ala Asp Asp Asn Oly A!5T? I*to l^?.y AXEt Af;n 

100 lfti» liO 

Cly T.c-ii T^Tii T*(vNj Pyi> S<:r Tha' Gly Ala Pro Gly Olu Val COy A^^p Aj»ti 

1L!> l/u 12 S 

r\T-y VhI. Ar;y RIn tiftii Giu i5ex Glu VCiL Asn Lys L«U fitir Rnr 01 
130 K^^ 140 

Ly3 ^r^ri Mrt T.y.^ GJu Eliii Aei^ Val Leu His ^?ly Airg T.cv 01 V Ly« 



L4G 



ISO 



IGO 



l,izM A.'ui L<jii Vril Ji«n Met Asn Asn Jle I'Mn ^firi 'Pyr- VmI ASp Sti' Lya 
IfiS 170 17S 

val Ala A&n Leu Thr The Vol V.t»1 i^^:Ti Si±i- L^u Atp Gly Lys Cys Sex 
1«<) IBS lf« 

Lys Cys l*ro b'^r 01 ti f>lii Gin lie Gin i3er Are Pxo Vol Oln t5is L€tu 
195 7S00 :S05 

Jlc? Tyr Lys Aap Cy:: Sex Asp Tyx Tyr Ala 11^ C3ly Lyt Arcj Sor 
210 5 220 
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Olu 'I'hv 'JVr Arg Val Tlir Pro As£i li^ro Lys Asn Gtii: fliir Ric Olu Val 
225 k:^o 2:i.s 210 

Tyi i;yc Arp Ket Glu Tlir Mo 4. GJ.y OTy lily 'I'up 'JOil Val I^u <3]n Ala 
i4S 25D 2G5 

Aiy T.<:ij A-Sr Gly iiei* llir AJajl Pilii Thr ».^-g 'L^ir lip Gin Aisp Tyy Jjys 
200 J^f)*) ^711 

Aitj Gly PJiii R)y tt;;Ti T.nxi ArQ Ar^j Glu Phe Tl^p ttiv 01 y Asn Af;p Lyf, 
?.75 2f([l 2B5 

lie Kis toij TJjr Ly-i $*?r Lye Glu Ket Xi^t L<am Ary lie Asp Ijeu 
2<i\) 29S *JOO 

01m Asid rlie Assn Gly Va2 Oly J.-nm "JVx Ala Leu Tyt Aijjj iMd l*he Tyx 
litis 310 :5i5 :ian 

Val Ala Asn Glu Phe Lvisj r.,yr> Tyr Aro l/eu KIe VaI Oly Aun IVi" Asn 

330 23b 

C^y aa>L- Alct Gly Asp Ala Liiu Arg ?hr.^ A-^ji Lys Kia Ty/ Asr* His ASf> 
3«0 3<1S IDO 

l.(ni T.yci L>]^e The 'Jlir Thr &rt> Auii J.yri Asp Asi:i Aap Aig Tyr Pro Ser 
3b5 ;ifiS 

Gly 7*.'!r> Oy& Oly i^eu "lyr Tyir S&y.- fti>r niy Trp i^p Phe Asp A.irt CVe; 
370 :J75 3lJll 

r.^i^J Si<;iV A). a Aan Leu Asi^ GAy I.ysS Tyv Tyr His Gin Lya Tyt Ary t5ly 
?B5 3yc> 39Ei 40O 

Val Arxj Ami Lily Lie Phe Trp Gly TJli- Trji Pro ijJy Vol Ser Giu Alrt 
40S 41D 41$ 

lU.'i Pttci 01 y Gly Tyr Lye Ses Sgh Phe. I<y;i Glu aLq Lys Met KeL Eie 
420 4;^S il30 

Arci Pro l^:: h^j: ?ho J-yi? rro 

f?l IHFORMATION FOR SEQ Tf> TO; 3: 

<il SROUK[iCE ClCAEtajCTERIGTXCe: 

(A^ LENGTJl: b40:i hjiRO potirs 
(B^ TVPHi nucieic acid 
(C^ .9>'KAKPEDWB£J£J : single 
(T?^ raPDUOGY : lintidr 

Cii) MOTvKTaLfi TVl'Ki other tiucleic aciii 

(xi) SliOTENCE DEGCRIPrrOW: SBQ l'i> »U3 3: 
CATAAGnrGT CTCKSACAAA T-TCTTCATAC iiCACJ\TTTCC: CC'I'TTGCACA TTCAGTCTGT 
ATAGGTTATT TCTATACGAO AAaAAAAA'J'A ITCAAATTCC TTOTrjCACTO CTAAC'AGGCA 
TC^AAGOC^XTA GCP-AAGCCAA TACG^.TTAT O'VJZOA^I'TGG AGACAGnK;r: AOCltrjCAACA 
T'iCCAGiiCTT CTOAe::A1['AOA AAti'l^JGCCT GCCTGCCCTG CTV::TiiA)QAA'r I'i^ftAGAGRG 
TAC^TTCAOTT A<5AATTAAGA OGCAGTAGAO ^kAAACO'OT'l'G GGAAATCTGR TT^RAClA'l'AU' 
AAATATGAGA ACTl"^!ACATlJ OT^lGTAr.'ACA OCTOTGATCT CTCTfrn^IAG C5AGGGAGAGG 



60 
120 

lao 

300 
3f>0 
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AfiflAGTTr:AA 


GGCCAGCCTG 


AGCTAC'ITGA 




AaJiTA7iATAA 


4 JO 




ACAGTiGATlAO 


AATTITJGUTT 


'j'ATCJ'U'iiyrL' 


480 




AAATAATTTT TJmGTAAT?A AA'J^CCf.'TVTT 


AATAAfiAAJ-kC 


CrrATGAftT.T 




CAGTATGT-AC 


AATGAACITA ACAO^^CACC^C 


CCAGCTCCTG 


ACKriGACrrGA 


TCGGCSAAOTA 






CTCTOATCTC 


to?\Gtoac:gt 


GCTa'CCAA^T 


r/n"fX'AAi::r;A 


<:TGA<::C.ATTA 






TiCAGTCAGGA 


GAAAACAGCZC 


GTATTCIXtTCI 






AAJiC/iGATGA GAGACACATJA CAUAyA/^OW ATTTaJ^^iGAG 


CGGACCTTTG 






OCUtViA'l'Tl'J' 


Aai::W:ttaa 


^lAGTTCACAC 


SAAGTCTAGC 


CXTCAfeAAAt^ 


tj^AAr'A^yJi'i"!' 


840 


CCCAAACTAG 


GGAGGAAACA 


GAA'JVAT'nV 


CATTT'SrinTG 


ACjiPTTAGTG 


GGAAGjiAGCT* 




CACAGACA'I^l* 


■rAi;AO«:;'noc 




CCACTAGTGG 


ACCAAGTAIA 


TAATAllGGTA 




TCTTTTORl'?f" 


JiCroCSTATTA 


CAACTGITIT 


•ITAAj^OaAAA 


riACTTTCCT^T 


GTGCT'P'TACT' 




AAAAACCCAG 


ACGOTGAA'IV 


•rJX.iAATA.CAA 


TXICCITOGCAC 


CCADGGCAGB 


CATTCTATTO 






•roACTi::ACw:: 


CACATGACAG 


CATTTOyCTG 


GL'TGCGC'i'JX^ 


C'JPyAGGACCC 


1140 




TRTQGCGTCT 


GAGACXGII^A 


■i^CAAATUOC 




'rc'?r-;i';r.AAk/l' 


J2D0 


CAGAACGCCT 


GAlC^i'CAGGCU 


fA<K:TC;OCTA 


ttma?igc:gcc 


TGGTCAGGCT 


GG3CTGCCGC 


l2l>0 




TUA'f:ni'?r*rr:f: 


TOGTTGGfPTG TGGCTC5Af;'l''f 


i::TOC:i::C'|iO(::'l' 






CGAGCGGTOG 


j>J3GAGCACAA 


CCTGACi^CSlAU 


Ci*JCCTN':GAGO! 


7iTGCCj\CSCGC: 


CCAGGCTGCC 


13- (jU 


■IXXL^'CGCGA GC^JTGGAGGC? CAr:kX?CSC:AOO 


TGCGAGGGC5A 


GOCAGTOt-'CC 


cn'ccAGt:5H: 


I'llO 






CCAGCTCCCG 


cgg::agctis5 


OCAOOft'^fJl'iA 




3 ^00 


AA7SJGAAGTGC 


QGACCCTCAA 


ggaack:ag'ix5 


OACAlTTCTdA 


AGA/iATCfTG 


CCfiJGG7iCTnT 


1!>60 


AAGTTOCAG« CTGACUACjCA 


Ti:;i:Ar:ATcoc* 


Gl^GGAATG 


GAUGK^TG^ 


At;L^A<JL!U3ACA 


1620 


f :CCGAWAOA riTACACTCCA 


GGAACTGGAC^ 


AQ3TCAWri::A 


Af::AAo:nTfi'sv^ 


rTCA<^AC:C:TO 




AAGAA7GCAA 


AGGACCAGAT 


c:cA<w?yr:CCTr.! 


CR^Gl^OJCGCC tggagacgct 


CCATCTGGTA 


1740 


AATATC:AACA 


Al^ATTC^AOAA 


CTAi:GTGSAC 


AACAAAOTCO CAAftTCT^W: 






aACAOTTTGG 


ATOGCAAGTG 


Ti^'L'AA^*lH;r 


CCCAGCCAAG JvACACATOTA 


GTCJuCAGCCG 




CCsTAOCiVJ-rA 


A'Ji^AGCOTCA 


TACAaTTTRT 


TCATGRAAGC: 


TC/i'ATAGCCA GATAf^frGGCC: 


1920 


ATAAaCATTA 


AC<:rGAOCiCiA 


GCiiTAAGTTA 


GliCAGAOrTT 


OACCTOTTAA 


C3TTATCGOAC 


lULIO 


GAGAJiACAAG 


TGTT^TCTCA 


AA'1\^ACAA 


CACAAATOGO' 


AAATOATCCA 


CGTACAAAAA 


20JO 


'rCCTATTACT 


TGTACTCCTl' 


AOAfjACCGTC 


ACTTGCAAGT 


CTC*3'AI.!AW:i' 


■1 cot.vrc;CTAu 


?.lon 


GTCGACCA^C 


jsGACGAGCAG 


AAACAT^riX' 


V'l'CC^^iGAAT 


CTGAACACAIT 


ATTTGAACAC 


21{^0 


AOJACAI^TA 


'JX^'JUAAGGl'T OCTGRCTCTG 


CTTGCTTA«G 




■ICAOATCTIC 


227!0 


i^nTCSnCTnAT r<;nCTTTATA AGGCTTTCAC 


AAACAATCTG 


CTGTGCTAGG 


TTCTCAAATA 




'i'C'l'AGlXSAlGA ATCCiOAGA'rr 


T'l T^T7\CATG 


GAAGCATL'TC 






2140 
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TCTCTCTCTC 








CCCTC*TCy?r!T C^J'Ll'l'fJVjTGT 


gcgtgtott;!*: 


'IXX:Cir;A'XGAG 








GfiTTGSJtGACT TA<5TGr A TIT 


UCATCCTCAC 


CATTCCACTr 


fKt^ff^Tt 'II til 

AOTCjAAT«TT 




AACACTATTT 


ji 'i^yiTV^Ai''ACJ AC VTA Af'-R nr 




CGGA'l'TCCra 


trATTtTC I AGi* 


'i U A A 






TG3TCATCCT <3^C'W:iTiiAr>J 








TAACT'J'rL'AT T'TOGRAiW^TT' 
xncT\^ X « X J X x^f>anf^«^a j l* 


TAi;?^GAT6Vi' 


aggtc:atc:7%t 


1 • ACrAAT 




C^'rA' i'C A C TA 


ATGACCAACjA 'fACAl.IACICA 


TGTTTAJiGAO 


Ar:A7x:ACAAr5 




2*760 






ACAAAAATAT 


TCTGTTACCT 


AC'l'JI'TCTTCC 




T A^A ACC"r J'i J 


v^fOtn'.* X ^ X w ^ A uinuJ x^ XfUkfL 


TAf;ATCi:AAA 


OAGftrrATTG 


TnTTTl'ACA'U 




G AATT'TTA'TA 


J j^if^jLi. 1 f II,. 1 1 1 evt^ 1 Latt.^ 


rCAAATTTTA 


TTAAAAITAA 


CTuGl'/AAnAA 






X ^ X An x^ j\. X mVl. f\nivt%t<ij\jn 


CCAAA'JiGATT 


ACACTGAGCA 


'J^AATTATAAT 








GTVlAAA^J'A'l'T 


OGCrGACTOT 


ATACC^rrcLJ 




}lA A'i'AA. TAftA 




ITATTGGAGA 


7'.iX:C:CL:cL'L"r 


CCXTTTTTAAA 


3120 


ACTOfaARTC^ 


J X J XAXUX^/% X L.ilbTaJ J 


AAA'i-ACCSAAl" 


GGG^TTTCAf^A 


acau T G?C TG T 




OUACIfJAAGG 


^ * n-^* I 1 ■ A w'lr*'- AX n XA X 


AADfi7\TTTr.T 


CTAAAi;TC7iG 








A X k> ^ X AUOeVL? ykt* i 1 ll^lM^ Jl 1^ 


CTCR'AACCT 


TAAGOTARAO 


i!?AA'J'ATAATG 


ri-iflQ 


OT TATGACj A fi 




ATCTVlRC.T'y^T ClTJlXX-'CAGC 


TC.TX3TC.ACT i 


J 360 


AAr.ACi 'I'Atjr 


XNJ^U%J X VTVI^l/ 1 ^1/1/ l>v 1 *«^^>Xw 


ATCTTCCGGG 


AGACTAAOTA 


Ak JvslAlViAu 




C AAGCTl'^flfl C 


■ '.'^ i A 1 ^ u 1 JLrUL'abi 




WnVAGTrrA 


A/ vA<r.T^;'l'l'A L' 


3480 




/lsj/ii^x J ii..ii.% SjMyijxL-AlTIvj 


ACCCrc:7iTTA 


AACCn'lOCAT 


ALACrrATTi I 


3E>4C> 






ACt^ATTUCCA 


TTCAAfifiCAl? 


TCX^'^yTATAt: 




TTGATAACAC 


CACIT^riXViTC TGAGGCCT-TA 


rtta<::c:atcp cttaicax:tgg 


TTCAC^CAGACJ 


3660 


T0TATCAC5AG 


CCAGGTTV;<IT CTATCACATA 


AACTGTaaCG CAACTOAAa-r 


G'rccAATmt: 


3-720 


TGTTG7\aTV:r 


OAOAGTfJCTT G/jJCMSTGCATA 


0C'n'J'i5AL"lA 


ATAAATCCr.C 








CCTCCCTCTT t'UAOTTCAftC 


ATCTAAT7\TA 


CAAACA'JTGT 


TCCGACCAfy? 


3840 


acrtoct-xk; 


AACUAGAAGC A^ITt^irSCCOT 


ACAIUAOTTAC 


OCCTGATCAC 


AUAAACAGCA 




UCTTM'CSAGGT 


r.TRCTOTGAC ATGGAGACCA 


TCROTOnAGr; 


CJ'OGACGGTG 


CTGCACaCJ'C: 


3S60 




CAGCACCAAC TTCftOl^^Aj^iAt; 


AGIlGGIuiAGA 


CTAfAAAOtO 


l^GCTTTGGA/i 




ACc:TT?nAAr::i:< 


ACAATl'l'TGG TTGGGCAACfi 


ATAAAATIVA l<:TrCTGJiC:C 


AAL^Ac::TAACyj 


4ono 


AAATGATTTT 


RAriAAT'AC.iA*r L'TTOAAGACT 


TTAATGGTCT C^CAt^mAT 


GCCTTTiTATS:: 


4140 




•lOlXXJCTAJiT Gi\ATTTCf5^A 


AA'l'ACr.'GA'l'l' ACACATCC^OT 


AACTAL'AATG 


42110 




GGftTCCOTTO L'U'rn'OAitJl'C 


GRCACTACAA 


f^CA'SXiACC'liG 


AGOTTTT^Ti-'A 


4260 


caacccca<:a 


0*\GA^'ACA?.C GATCGGTACC 


TOHsn'OCOAA 


C'itJTSGGCTC 


TATTAr>AO0T 


ATM) 
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GTT'TGATTC;^ 


TViTCTCTCTG 


CCAj>.TTTAAA 


'lyUf-^AAA'rA'J' 


TAOCACCAGh 


'1380 




IX^rCCXSTAA'i" 






iVTfTVinTATA 


7iAC:rARl";CM*: 








Tw^rTTC/sAAC 


A<3nCCAAGAT 


GATGATTAGG 


tCCAAGPATT 


dSQO 






GTTCATCTCT 


CTGGGOAOTC 


ACTA'fi::TAA<:^ 


Af:r.^^::l::Al^5A 








'TA'n.VK;TCA<^ 


TTTATATTCC 


TTTCCTviTGG 


CTAAACATTP 






T^TT/iCAGCTT 


TTAGAATAAA 


OCTC^AAAAOA 


•jVTAAA/WiA 


C'lKwXJTAlGTT 


4C80 


OU'XTifrTA'i'AT 






CKtf^ATATTG 


ACJlATTATAC 


7iTTATAA'PT0 






CATTTTPATO 


AriTTGAIiAAO 


TTTCCTAATA 


TTTTTATTAT 


TTTTAPAATA 


4BQ0 




TATTCAGCAA 


GL'TAGATTCX 


Ami'AOGCAA 


OTT'i'l'ATriT 




4660 




ATTTCAGAAT 


ATACCJ^TCC: 




AACTOAAAGf; 


TAAGAJtCTCT 


4920 




•TKOTCTAAC. 


3Ii?.C:AACTTA7% 


ACOATTTT/sG 


TTCTCrij\GAA 


GAARRGGAC/^ 


49»0 






ACf*ATATGTA 


TAGCTAfiATG 


'J'ATTCATCTA 


ATGCAAAATA 


bUiO 




A'J'ACOTAAAA 


ATOTCx:!TAC:iJ 


A.TAAT^T^'m 


TCTCTTCCCJ' 


i:tccaa'i*j\jia 


5100 




TAHCCTGTAG 


ACTTTGGTTT 


AGTGSTAATT 


CACTTACTGfT 


TTATAGCCTO 






A'J'ArjAAAAOC 


•I'liCSTJ'A'JW 








^220 




GTCCTAGACT 


ACTGTAAGGT 


TTCCTTGGGG 


AAAjGGCATGG 


TAAGGGAAA71 




CACACTGGTT 


TATATTrXCSA 


AA«;:c:AA'i\:f-' 


TAA'JSXXAAA 






f.34 0 


TOAACO'JTCr 


AOUAAOClN^ 




RCA^ATGTAT 


TTATTARCSAT 


GAATTTGflr:;A 




ATT 












5403 



(2> IHTORMATIOW FOR SEQ ID WO:4 3 

(t) SRCffJKKJCE CHAT^ACTKRTffTTCfii 

fA) i.^:WGTti: 4?^ rtntino nnic^ri 
(B) TYPB: auslno £)CicL 

[Tj) TOPOUlt:?V! 1iTi«»r 

WDLEOTLT^ TYPE: peptide 



\Ki\ RKQCTFinrR DKSCBXPTIOW: SEQ ID WO: 4: 

Met Arci ieu Pro Gly Trp Leu Tri> Leu .y«^T Ser Alc» V?il Lf?uk Aln Al^i 
1 5 ' * to L5 

Cye AT<y ALa Val Glu Glu Bie Asn Leu '\*hv Olu r;Jy I.<?.i) 01 v App A3c* 
:20 25 30 

?>i:i3: A:i?t Cllrj Ala I'y:; Prn A)ji Aj>g hAii Giu Gil' ^er Giy htg Cy«; 

3D 40 *H 

Glu Gly flnj* Glai Cyt^, PXL> Phe Girt Lfi-U Thr Leu Pro Tlir Leu Thx Il-e 
50 55 60 

Gin Leu Pro Av<f Glii Leu Gly £3er K9t UU\ Olu VoL L©« l^y^ Glu Vol 
6b 70 75 BD 
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WO 
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Jiry Till- T.oii Tyi: nj^j ?tjl« vc*l Arsp ft'.*r ) ijy8 Lys tier cys Gi" ^'-'P 

R5 90 ys 

Cys I//S Leu G.lrt /i>.d A^y Ar.;i> Hi.'.; Arg A^p PvQ Oly ^Iv Abk Gly C3iy 

100 lOS lia 

Aen Glv I'-Ia CtIll ITJU' Al^l A;l;p $r%i- j^rg Vti] ialvt Giu lic^i.' 

ILIi X?0 155 

f^ln Vol Asn Lys Leu tier Ser GJu Ltsu Lyii Ai^n A 1m V.yr?. Ajsp Clin lie: 
liD I'jO 

Cln C]y Lc^u Ciii C3ly Arra Leu Giu Thr Lena Kii?; Li^n VmJ A^sti Met Abk 

14 5 IGO IS.'. LfiO 

Afiiii 71*'. CI XI A sn Tyr Val Asp Asn Lys Val Ala Asji Ixsil TIit Val Val 

Its no I'yb 

V^l. Ar^Tl Ser Leu Asi5 Qly Lys Cys Ser Lv^; Cyt> Pri> ^c.^v •fJlii gLu ilifi 

IftCl IfIS 15D 



Wf^t. C'hi ftm <Mt] J To Val t5lT(i His Leu lie Tyr Lys m';i> yer Aep 
15^5 :J(>0 205 

Tyr V/i-J l.cu 01 y Ar[f AVQ iier Ser «lv Ala T;/i Atxj V»1 I'hr Tro 



:?:^rl 



Asp Hir; Aixj A.'iTi ft^r ^ov J*h*^ 01 1^ V^il Tyr cys Aep WeL Giu T>ir H*5r: 
2'2F^ 230 :iSS 240 

Gly Gly Giy Trp Tbr Vrt I CO D ATk Art? Leu Asp Gly ser TJu- ^r.;Ti 

250 ^.T'fi 

Phe 'Ilir Arcj Glu Trp Lys Akp Tyr Tys ftla Oly I'h^ Uly Asn 2i«ij filu 
^00 2G5 r^O 

AXfif Glu Phe Tx.p Ll'u fiiy Asn Ar!j> T.yii Tl« His Jjeu Thx Ly^ i^^r 

a-^S 290 2B5 

T-yrf 01 Met lie Leu Arg He Asp L&u Glw Asp Phis Ajin <::ly Leu Thr 
300 300 

Trfuj Tyr Alo Leu *lVr Asp Gin Phe yyz y^l Aia ;v;r> n.lix Leu LVB 

jar. iiO ^15 3211 

Tyj.- Arg Lcjii His ile Gly Asn Tyr Asn Gly 11:ir Airi GJy Atjp Ala. Leu 
32b ririrj 3 as 

Ary Phtj S<=n- Ara His Tyr Asn [Jie Asp Lftu Ary Phn PhR 'Lto Thr Pro 
360 :J4S 350 

Aftp Ai-ig 7\;.;p Asn Abx> Arn IVx rro Ser GLy Af;n Cysi Giy T-<?.xi Tyr Tyr 
35B :itU 36C^ 

S«T S<»r Oly "i'rp Trp The Asp £3fir l>/£ Leu Ser aIa A::?! T-ou Asn Oly 
370 3y& 3ft0 

Lytj Tyj- TVl" his Oln lys Tyr Ly& l^Ly Val Ar?r Asn Giy liR Phc^ Trp 
390 3i)S 400 

GLy Thr Trp Pr<i Gly III-! Asn Oln AIh CIti Pro Uly GlV Tyr Lyfi Gi-y 

410 615 



<5i>r >ibfl LVB Gin Aid Lys Ket Met lie Ar^i Pro T.ys Asn i'he- Lye Pro 
d2U 430 
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FIGURE 2 



^W^^5E-K1.13(^7& 
KDU5&-X1 . DN2i 

J[UMAt?-Xl.J]()dJi 
AUMRW-Xl-UNA 

KUMhK-Xl.EHA 

HSUSt-Xl.DHA 
HUMi^tr-Xl.DHR 

M:>TJ3E-Xl,DtTA 



1 ATGAlSGCTTC 
69 

51 CCGJKSC C 

51 CGSTTrmCi 
110 

101 (itUtOQJV&^C 
iOL GAGCAAAGGA 

i&a 

30^ Gi;;7CCCGCG& 
2gi GC7CDCGAA& 

310 

.^01 TTGCAGGCTG 
301 CTGCAGGCTG 

3^1 -A7lT-"€G& 
3&1 CA&TACAGG& 
410 

4D1 AGAGTCAGGT 
4D1 AGAGTSACCT 

AlO 

5&1 TCRACftGTTT 
551 TCliATAGm 

&Q1 CMTt^ACACC 



20 

CTGGTrCSTr 
CTAACTGST& 

-JO 

CIGGAGGAGC 
CTTGtGBCAA 
IZD 

TGCCTGCCDC 
170 

2ZD 

AGC&GTOGA.C 
AATCQTAAAT 
32 D 

ACGACCATC-Q 
310 

GC .VSACft 

GCCCOCCGAG 

GW^CAACCTC 
TAACAAGCTB 
OO 

t&::agsgscg 
ttcatgg3m 

520 

AACTACGffGS 
AaiTAYGTTG 
510 

4Z0 

OGG....... 

GAG 



50 

go 

ACAACCT^AC 
ACAJLTGAAAC 
L^O 

GGGILi5>5CtCG 
CTCAGACTAG 
I«D 

CCAGCTCACC 
CCPJGSTAJtl^ 

GCArCGAlC;GA 
GG^TCGAGGA 
26 D 

AG7C7G7UUSJIL 
AGrC7Wt(;ft 
3^0 

ACbftTCCOGGC 
ACftCCCAGCC 

AGGTTGG7GA 

TCCTCAGAGC 
TCCTCTGAlSC 
4 BO 

CCTGG^GTtCG 
d^O 

ACiiXCfVAAGT 
ACACCWUWT 

■TGTTCCAftGT 
TCTTCAPAGT 
e3D 



40 
90 

AC^GAAATT 
L40 

agggcagcgg 
aaagcj^gaos 

L9D 

CnSCCCACGC 
CTCCCCCCCT 
?40 

GGTGCTCAAA 
GGTG7TCAAft 
29D 

JlATCCTGCCU 
AftTMTGCCA 

<;gg&at&sag 
agaaacggac 

CftGTAGftGTC 
TAACAGAGTr 
44 D 

7GAAGAArGC 
TAAAGUiVt^t; 

CTGAATCTTG 

GGCAZiATCTA 
G^CAAATCTA 
5 SO 

GTOCCAGCCA 
«40 



50 

TCGCTGCDTG 
TTGCCACPTA 
lOD 

GAGGATGCCA 
AAAGATGAAft 
150 

GAGGTCDSjOC; 

9G^CCATCCA 
TGACTATrCA 
25D 

GAAGTtSCjftW 
GAACTCCAA^ 

aoo 

<SCAC7GrAAG 
AGAC7GCAAG 
15 D 

GG* 

TSraCTTAcc 
400 

CAGGAACtl^ 
AQ^iC'AATTAG 

AAAGGfiCCftG 
CAAAGAGGA^S 
&00 

7AAflTATGAA 
7AAATATGAA 
550 

ACCGTTGTGC 
ACA?T5CTtf: 
€00 

/i^AACACATG 
AGAACAAATA 
C50 



50 
SO 

100 
100 

15<? 
150 

200 

250 
250 

30C 
JOO 

3 to 
350 

400 
100 

150 
450 

500 

:.oo 

fiOO 

r>oo 
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FIGURE 3 



>50MAK-X2.1](HJtL 

MUMAN-X2.CWA 
K30VSE-X2 . DM?l 

HyKhR-XZ.DKA 

iiuyAU-x2.aNA' 

KOUit;-X?.DffA 

MI5K^t?-X2.WJfl 

MCIUSB-^XZ.QMX 
11I1MAN^X2.S»?L 

^XXJS£-X2.t)el;t 

liUhA'kJ-K2.pNh 
HUMAN- X DHA 



LQ 

1 TTCZIACRTCT* 
1 

UD 

IDl TGaOGTCTAC 
IDI TGAAGTTTAC 

151 AGGDPCCCCT 
151 AGCC^ACGTCT 
210 

201 JiAAGCCGCCT 
201 MAGCftCGCT 

251 AATTC^TCTT 
25 J AATTC^TCTT 
3L0 

301 AAGACTT7AA 
301 AAG&CTTr&A 
360 

3hl GCIAATGAA? 
3&1 GCTAATGKGT 
«LQ 

401 aeCA&GGGAT 
401 A(SCTG$A«Ar 
4S0 

451 TT7TCACAAC 
TT7TCACCAC 
510 

i^Ol GGGCTCTATT 
5&1 GGGCTGTACT 
56D 

i>&l CTTAilfcfGGC 
551 CTTAWl^GCC 

60 J TTTTCTTCK 
6^0 

SSI A!kGTCC7CC7 
651 WTCCTCC7 
710 

701 GCCATAA. . . 
701 CCCATAA- . . 



20 

AATATATAAA 
70 

SGGCCTACAG 
AGACCTAC9U3 
120 

TGtrCACATW 
170 

TGATG&CAGC 
CGATGGGAGC 

TTGCAAAOCT 
TTGGflAACCT 
270 

CIGACCAAGA 
C7GACCAAGA 
320 

TCGTCTCACA 
TGG^TOGAA 
370 

TrCTCAAiilfJtL 
430 

CC3CTTCCGT7 
GCATTACGTT 
<70 

CCCAGACAGA 
TCCAGAT/iAA 

ACfcCCVCACC 

570 

MAtA-rrACc 

AAAtATTATC 
G20 

CACCT6GCCT 
TAClTTGGCCr 
670 

TCAAACASeC 
TCAAAGAG6C 
720 



30 

GATrGFTCCG 
GATOGCTCTG 
SO 

AGTTACC3CCT 
AG7TACACC7 
130 

AGACCATGGS 
AGACCATGGG 

AOCAACTHW 
ACCAACttCft 
230 

TGAACGAGAA 
CAGAAG<3SIkA 

GPAAGGA/lAT 

CTOTATCCC7 
C'rA?A?ClX7 

3eo 

CCCPitTACfiC 
43lh 

TCAGTCGACA 
TCAACAAACA 

GACAACGAtC 
GhCAAI'SATC 
530 

CTGCTCGTTr 
CTGCTGCTTr 
59 0 

ADCAGAAATA 
AOCAAAAATA 
630 

G67ATAAACC 
GGIGTAAGTG 
6BQ 

CAAGA^GATG 
7AA<SA7GATG 
73& 



40 

ACCACT/iCGT 
90 

gatcac:aglvi 
ga7cccaaaa 

l&O 

TGGAGGCTGG 
t&O 

CCAGAACATG 

T7TTGG7TGG 
T7Tl\^Cfi;TGG 

WTrTTGAGA 
GflTrCTGflGA 
340 

7GTATGATCA 
7GTATGATCA 
390 

ATCX3GTAAC7 
GTTGGTAACT 

Cr-ACAACC^T 

CGTACCCC7C 
GATATCCT7C 
540 

GATTCATGTC 
GRTGCATGTC 
590 

CAAAGSTGTC 
CAfiAGGTGTC 
640 

MSCACAI^ 
ACSCfiCACgC 

ATtAOCcCCfi 

740 



&0 

CriAGGAAGG 
AATAQGCIJl^ 
TOO 

ACAIiCAOCTr 
ATAGTflGCTP 
ISO 

ACSGTGCTGC 
ACAGITGCTt^ 
200 

GAAAWCTTAC 
GChAW^CTAC 
250 

C:CAACGIATAA 
GGAACGATAA 
300 

ATAGATCTTf; 
ATAGATCTTG 

GTTrTATCTG 
GTTrTATGTG 
400 

ACAArfjCcac 
rtaatGgcac 

4S0 

aAOCTGAGGr 
GATCTGAAG7 
500 

TGGGJUCVfir 
T&GGAAC1tC7 
S50 

TCTCTKCAA 
TTtCTKARA 
600 

CivTAATGGGA 
CITTAATGGSA 
650 

AI7STGGCTAC 
TOSTGGCTAC 
700 

AGAATTTCAA 
AGCACTITAA 
750 



5* 

LOO 
LOO 

150 
ISO 

200 
200 

250 
150 

100 
100 

350 
350 

400 
100 

<l&0 
4&0 

500 
500 

550 
550 

COO 
600 

650 
650 

100 

l&O 
ISO 
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XP 20 3D ACi 5c «0 

ATCACTCTTflT ?PCAMCC!PCG AMlTRTTC«W »TCrjULT'lia OQGAATTjgiT TCCTTC3WCA 
70 3D do ion 110 MO 

CffMMJUlTJL TOCCTMtOT CfcrnTTTTTC *TA©C!PAftAA JUWOOCTWt TOCATJOTTOT 

13 1^0 150 L$0 170 leo 

TCArATCinA MAMOAiKlT CTQacGOCMA GQTTCSPTATO CTAGMJWSCA TTTOXaATAA 

1^ 0 2 C^O 210 230 ;L$C 360 

AQCimiULAA, CWkTQGArrr XAMGfflUaXC CTTTQttTQTT AMCTOfTTA'Sf CCAKTOjUUCX. 

3ff0 270 200 290 300 

CTMCA^QCA ATTAQCWWeA raa*«IATa?A TAGJmJJWWlT OTASaULTTCT tTOfcXTTTCT 

310 930 »C ^AO 36 & 

JLTTORMCW OTTCTJLTOJC ?PTQTATa?ACT MMOTATTT AMAA&TUT TaCTaGC5!0& 

370 300 3SQ 40D dlO ^2tt 

OraiSOTAfiC KftCQCCnv UTWCCAOCA GXTTOqAATO TCMSaCMO GAOUerCACn 

430 440 450 4<0 470 400 

OTTTaWJfcCt MOCTOOCCa AACXTOTtWi ACOGMTBTCW TATIAftAAAT 

400 900 SIO saO 530 540 

ACAMAAV^A fiCCOOOCATO GTOOtttCATO CCTOrAATOt TAONTACWQ GOAGOCXOlua 

SSO 560 570 550 590 600 

GCAOOAl^T OOCrVdAACC taAflAOQAAQ AQQTTdCAQT GAGCCMOAA TOAjOCCAJCTO 

^3^0 €30 640 <50 6C0 

CfcCTOCAGCA IMWOattRCWa AGAXAftCWT GTC!CeU2^ AAAAAATM^^ AAAAWIA^PT 

570 6fi0 6^0 700 710 720 

CMTAfi^NTa WirTCTAlC&O AAAOaPAATCT OTATTJPGOOC CATSfcWTAA OOMCATCMA 

730 740 750 760 770 7fl0 

AO&TA^ATCA CTCMK^CAia GCT&TAATTA WMOOTAAT CMCATtCM AaaWAAAlCM 

7Sd aoo aio 02c eso q40 

AATCrATATC AltPITACITTO CAACAOAACi* AC«irSw:AEC ATTTTOOm; CCAaftCTAAa 
050 S60 g7Q 800 990 900 

GOWlCtAATA TCTAlfAtAAr IHAACTTOTr CATTTWCAtt TGATOStAArA TAftAATO.CW 
9i<> 920 930 940 95Q 960 

flTCATTTAAA C3DflMTAAAA ATaMflXAOC ATAAOTTCAC COCftAAAAQC AfVCAOAftAQ 
970 980 990 3<JC>0 IQUO 1030 

CftMQfTAACT GTQAAOa^CA QQQWTAAAa OTAATTCAW WAtHMaiOTAT AAClGGrriW 
1-030 ^040 1050 1060 107O lOftO 

AMCTTGATO Tra&AAACTQ CtOTAACATO AA« ++ 



3'TT71t Cf h£aX3* Thm A at: pMltican 1 ooi:j:«dpQnda to po«it;iflai 
1^54 on tbfl cliien» 



FIGURE 4 



http://patentsl.ic.gc.ca/fcgi-bin/any2html 



Page 1 of 2 



02289979drw.afp Page 5 



1/7/02 2:11 PM 



W0 5l»/513C$£i 



5/24 

FIGURE 5 



IJUMAMPRO.AHI 

HI]1?SKPR0.Ab3I 
milflftPriW.AHI 

rWSEPRO-AMI 
KUKhMPRO.AXl 



L 

^1 

IDl 
101 



ID 
60 
110 

|h; 
W 

160 

151 IfHifl'ig^i); 

2X0 

Sftl 

260 

251 

310 

!l 

■351 Hng pumaiao 
3G1 HTniKMaHiai 

410 

4U1 
^01 



vr-;MivJi-K^7"r.'.: 



JO 



Mp iBiaBait c 
L20 

RSI2LLLP5!ra 
170 



30 40 5D 

B£EE(gi|||GL Elt^eflghAB ^BD^^S^ 

^.^AugeggFT. E4FR]#j£PvBi vQJEaitfiig 

aO 90 IDO 

Blgsn^SOQicS Q^TQIffln^ BtMi»pjygijj ]j 
fFSEiijg^FQ BQNlQIt^ HiHfeM^ffl j 

L3D 140 150 

GALTAiQfiQ cXBSS baaM JBESBSBSF-^ 
APGEVGJ^Q H lHBgiBgiiHWg. hMHIMHHBft R 

l&O i»0 £00 



J<0 



!3 
250 



YCLtiET;jj.;-::L: 



i'Ci;Mi:.'j'i^t:.-::i: 



3oq 



.in I 



220 

?7D 200 3*0 

BEHlB Egli BTOBHg tff WMHHitHI 
SSSIS^fl^ "M^a fflfll^ miiUMIliBS 
aap 33D 3^0 

T iwflyigm fflffl)'<WlfllHt B tayamtafr 

^DBS^SZ KWMMtHMitfi g^{Q2Q2K ^nnisiff ^^ 



35 D 



370 jefi 



L>W)Jl-: i'i-itj/f Ji^ LV t.'i: .1 



3*0 



10 D 

i 



420 



430 



440 



45 D 



50 

100 
IDO 

1^0 
150 

?0I> 

2 SO 
2bO 

3P0 
.1f>ft 

400 

^iO 
4i0 
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FIGURE 6 



ID 20 2Q 4{l £D 

HJaJffF.PR0.W1I a >JKLFUwr^T^ S&VLRAGIt-A VEEHMLTEQ2/ EWLSAJQAAC^ AUL©c;5G!RCE 50 

JiUMAigPRO.AMI 1 HKSAHKVS?L£ SAVCRTYGFL WAflKETESt KDEOAKDVCP VXt.P-3W3KC£ 50 

6fl 70 eO &0 100 

MCKfSrrHO.AMr si -CSOCPPQLT LPTLtyOtpA Ot-f^eNCBVLK BVATLKEAVD SLKK^CJQDSR IDO 

HUKfiaiMPK&.AKI 01 ERGBCFyQVS LPPLTIOI-PK DPSttt^fiVFK EVOTILKEIVH SlKKftC^jDCK IDO 

110 120 W 140 160 

MOU*RPR0-AMI 101 WJAODHUDPS GHG GH GAeTAIiOflR\' OKLESt!VnKL SBBLKMAK4)Q 150 

HIXMAHPRD.KJI 10) TWPPNGOPG RUGfLLLPfiTG liKEV&DNR\' PTJIrESBTOErL SSBLKKlAKBE lliO 

1«0 LTD IRQ 190 200 

HDUHKFRD.WW ISi 5o::r.c;CHJ.&T MLVWMlfHIE SyVKTKVAfcfL TWY'ri^l^K caKCPSOCHM ?0C> 

HUHAMPRO.WI lil tkvt.H<;rj,BK LtfLVWMMHIE KYVDSKV AM]. TTT Aia^LTCK CSKCesgtOl 300 

2^0 23D 240 250 

hf;USJ:i>RO.Ah;i 201 qs^F-yC^flLI Y KDCS[>SLyVL& Rftfi£GAVftUT Pn«RSaS^Fr,v YCDMESMCGi; 250 

HUfiArrmO.AKI 201 OSRPVOKLir KCCSQ-^lfAIG KftSi:*ETVJlVT P0PK W35FE V YCDMEThCCG 250 

2*70 2&0 3QD 

HOlLSF^nnO-afl 25 l wrVhOA^W^ STMn'REKK& IfKAeffiiJLUP tlFlfLGJaOfKIH LLrXGREfcaJt. 3 DO 

HLMANPPO.Mfl 251 IfTVr.maHS.Pw STCTFTP.TtfQD YKMjFGSLUR PKMT,!;;J01f rp LLTKEKEMIl* 300 

MO Z2D 3JQ ^40 350 

;iOu:iKI>RO.?tMI 301 PIC>[.BUrilGL TLYALYDflry V7iVEFtJ?Vn hIG^^V^\;TAG DALRrSBHYN 350 

KUHAMPPO.WII 3ftl KJCMi&OrHGV ELYALYDOFY m'ErLXVRJ. NV.'gff VWgTA G DALRFJaKHYtf 350 

37D 3«D 3^0 4D0 

Mi>t3*^KPRD.AMr HDLRETTTrO EDBBRYPSCt? CCl-YYSfiCiWJi P!>5i;;rF.g OM CKYYtLOKYKc: 900 

Rim>IPeO,hMI 13DLKIiPrTPD KDHDR^I^^Gsi cc:i.VY?3GKW FQftCLSAHLN GKYVSlOXi-JtC flOO 

4l<} d2C 430 440 450 

Mf!Cf3Tt?R0.Afa 401 VCWGrrMGTW PGIfcPQJlOKSGt YKSi:FKC*tt&t MTKFKWf«tP» 950 

HIJM^PrRO.Ah:i 401 VRMGrrNGTK PGVSEAHPGG Yl43ii't<EAfCK (HPJKHFPCP* 950 
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